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i~

The Federal Aviation Administration, in 1972, issued Concorde SST Special
Condition 25-43-EU-12 which contains a new approach to a landing require-

ment. (See Appendix I) The Concorde requirement evolved through a series
of meetings between French-Anglo-United States Airworthiness Authorities.
The more formal of these were designated french-Anglo-U.S. Supersonic
Transport (FAUSST) meetings. In FAUSST VIII, January 1971, the final
framework of the Concorde landing requirement was established and sub-
sequent informal meetings between the three parties settled the details.
Part of the agreements reached during the nwserous discussions was a
U.S. commitment to evaluate the Concorde landing requirement to ascertain
if all facets of the requirement could be applied in a practical manner
without overburdening the certification test program. Imediately after
issuance of the Concorde Special Conditions in June 1972, the FAA placed a
high priority on obtaining the promised evaluation. The work that followed
resulted in the following contracts (arrived at through an open competition,
proposal and negotiating procedure) and agreements:

I. FAA Contract DOT-FAAW-3344 with Lockheed Aircraft Corporation for
lease of a L-1011, designated the base aircraft, for use in evalu-
ating the entire landing requirement.

2. FAA Contract DOT-FA74WA-3343 with Boeing Commercial Aircraft
Company for lease of an advanced B-737, designated as a supple-
mental aircraft, for use in evaluating a more limited portion
of the landing requirement. Included in this contract was a
Miles Trailer and Runway Wetting Services.

3. A letter of agreement with the National Aeronautics and Space
Administration for use of the NASA Diagonal-Braked Vehicle
(DBV), photographic coverage, and miscellaneous test equipment.

4. An interaguncy agreement with the U.S. Air Force for use of
their Mu-Meter, TAA DOT-FA74WAI-433.

5. A letter of agreement with Sweden September 20, 1973, for loan
and use of a BV-11-2 Skiddometer.

6. Members of various aerospace industry organizations and foreign
airworthiness organizations were also invited to participate.
The invitations included Aerospace Industries Association (ATA),
Air Transport Association (ATA), Air Line Pilots Association (ALPA),
Allied Pilots Association (APA), Canada Ministry of Transport (MOT),
U.K. Civil Aviation Authority (UK-CAA), and FrenchSTAe.

The evaluation tests were accomplished at Roswell, New Mexico during the
period October 12-26, 1973. This report contains pertinent descriptions

Page 1



ii

of equipment, test procedures, test variables, test data, analysis of the
tests, application of results to swept wing jet transpor-s and minor
requirement modifications applicable to Concorde.

2.0 TEST EQUIMNH T

The Concorde Special Condition landing requirement was evaluated using two
aircraft. In conjunction with the aircraft tests, four, and at times, five
ground vehicle friction measuring devices were also tested to gather addi-
tional data for comparison with the aircraft wet stopping distances obtained.

2.1 Aircraft - Two aircraft, a Lockheed 1011 and a Boeing 737 - Advanced, were
used in the evaluation tests.

2.1.1 The Lockheed l011 is a subsonic commercial transport aircraft powered
by three Rolls-Royce RD.211-22 high bypass ratio turbofan engines. To
engines are mounted in underwing pylons and the third engine is mounted in
the fuselage aft body. The wing has a 155 ft. 4 in. span, a reference area
of 3456 square feet and the sweep back at 0.25 chord line is 35 degrees.
The general arrangement of the aircraft is shown in Figure 1. The gross
weight was varied between 295,000 and 366,400 pounds for these tests. The
test aircraft was fully instrumented. The signal block diagram of the L-1Ol1
instruaentation is shown in Figure 2. The list of instrumentation, including
accura.y, is shown in Table I.

2.1.2 The Boeing 737-Advanced is a subsonic commercial transport aircraft
powered by two JT8D-15 engines with target type thrust reversers. The
engines were mounted in pods beneath the wing as shown in the general
arrangement, Figure 3. The wing span is 93 ft., has a reference area of
980 square feet and the sweep back at the 0.25 chord line is 25 degrees.
The gross weight was varied between 81,600 and 103,100 pounds for these
tests. The airborne tape recording system is shown in Ffgure 4. The list of
instrumentation, including accuracy, is shown in Table II.

2.2 Runwa, Wetting Equipment - As many as 10 water tankers, Figure 5, each
with a 5600 gallon capacity, were used to wet the runway for tests of the
aircraft and ground friction vehicles. Initially all ten tankers were used
to prewet the test section. As scon as refilling could be acomplished, five
of the tankers again wet the runway for a ground vehicle - aircraft landing-
ground vehicle sequence of operations. Subsequently, five water tankers
were used to wet the test section prior to each aircraft landing.

2.3 Friction Measurement Ground "'ehicles - A total of five vehicles were
used during the program to obtain the friction characteristics of the dry
and wetted test section.

2.3.1 Dt3V- Two diagonal.-braKed vehicles (DBV), one owned by NASA and the other
owned by the USAF, wer used during tne test program, Figure 6. The primary
DBV used in this test program was the NASA DBV which is a 1969 Ford XL sedan.
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The vehicle is equipped with 2 high performeance engine for rapid accelera-
tion and a diagonal braking sysra to maintain stability and directional
con-trol when braking (locked diagonal wheels) from high speed (60 mp.h.) to
a stop under slippery runwy conditions. The vehicle vighed approxiately
5200 pounds in the test configuration with a driver and I fuel load. The
stopping distance, speed, and acceleration instnmentation on board the
PZV ts listed in Table I1I. The primary stopping distance is ubtained
ireta variable 3. Alternate stopping distance measurements, 4n order of
preference (accuracy) are variables 5, 6, and S. The primary brake appli-
cation speed mesurement is variable 4. Alternate brake application speeds
in order of preference (accura.y) are variables 2 and 9. Positive indicatons
of diagonal-braked wheel lock-ups were determined from variable v.

2.3.1.1 Stopping distance instrumentation is calibrated by driving the DIV
over a I000 ft. measured dLstan-.e on a straight airport taxiway section.
Adjustments necessary to match vehicle stopping distance with the measured
distance can be obtained by increasing or lowering the 5th wheel tire
inflation pressure. The stopping distance calibration on variable 3
automatically calibrates ground speed measured by variable 2.

2.3.1.2 The DBV when on test location (airport) is configured as shomm in
Fiure 7. The diagonal pair of smooth test tires are ASM -.Iaoth tread
test tires (Specification E-249) inflated to 24 psi. The opposite unbraked
dLa.onal tire pair are standard road tires of good tread design inflated to
32 psi.

2.3.2 Mu-Meter - The Mu-Meter is a side force measuring trailer shown
diagramatically in Figure 8. The total weiht of the trailer is 542 pounds
of which about 250 pounds is removable ballast. The W-Meter is towed by
any suitable automobile or light truck equipped with a suitable towing
hiteh.

2.3.2.1 The Mu-Meter instr-mentition consists of a chart recorder which is
mechanically driven by the rear central wheel of the trailer. The recorder
drive in arranged such that one inch on the chart is equal to approximately
450 feet of runway surface. The chart recorder has two channels; one for
recording the side force frictici reading (Scale 0-1.0) and the other for
use as an cvent marker (bulb operated). Towing speed for the Mu-Meter is
determined from the towing veh.-le speedometer.

2.3.2.2 The M!u-eter friction reading (side force) Ls calibrated by means
of the frictior' board provided with the Mu-Meter and according to the

instruction manuai. It is important that the test tires be inflated to
10 psi and the rear central tire be inflated to 30 psi during calibration
and before testing. The towing vehicle speedometer is calibrated by running
over a mzasured distance or against another speedometer whose calibraton is
known. The operating speed of the Nu-Meter is a constant 40 m.p.h. The
tread from new Mu-Meter test tires must be removed prior to friction measure-
ments by running the Mu-Meter on dry pavement long enough to remove the
tread design.
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2.3.3 Sweddish Skiddometer - The Skiddometer, Figure 9, is a three-wheeled
measuring trailer which provides for the continuous recording of the braking
coefficiept of friction of rumay surfaces. The three wheels of equal size
are conne-ted mechanically so that the center wheel rotates at a ccmstant
brake slip ratio of about 17 percent. The total weight of the vehicle iL
792 pounds. The outer tires are inflated to 25 psi and the measuring wheel
pressure is 17 psi. The operating speed of the Skiddometer is a constant
40 m.p.h.

2.3.3.1 The torque applied to the test wheel due to fricion was measured
by a special torque transponder. The speed of the trailer is measured by
a tachom-ter generator, driven by a roller chain. A cable between
the trailer and the towing car connects these electrical signals
to a strip chart recorder beside the driver where the momentary value ot
friction coefficient as a function of surface length can be recorded. The
measuring system is powered from the battery of the towing car (12V D.C.)
and the duration of measurement is controlled by a toggle switch. Recording
range of the friction coefficient is from 0 to 1.0. A value as low as 0.05
can be clearly read (deflection of 5m). The sepsLtivity of the measuring
system is such that the accuracy is within +1.5% at the mixiu~m end of the
recording range, and therefore, the accuracy is estimated to i-e within 2 to
37 totally.

2.3.4 Miles Trailer - The Miles Engineering Company, Ltd., version of the
U.K. Road Research Laboratory trailer, Figure 10, is a single wheel trailer
that measures the locked wheel braking force coefficient. The 16 inch

diameter, 4 inch wide tire is inflated to 20 psi, and is loaded to 317 pounds.
The brake is actuated by a vacuum servo controlled by the operator in the
towing vehicle. Braking forces are measured by means of a torque arm attached

to the brake, operating a strain gage link which actuates an electronic pen
recorder with a moving chart. Calibration is checked at frequent intervals
by applying known braking forces to the trailer wheel. Data points are
obtained between 85 and zero knots as the vehicle Elows down over the length
of the test section.

2.4 Other Ground Instrumentation and Equipment

2.4.1 Water Depth Gages - Water depth on the runway was meas,,red by a gage
designed by NASA. The gage works on the principle of reflectivity. PlexL-
glass rods of different lengths that protrude through its body are calibrated
and marked with numbers from 0.0 to 0.10 inch to indicate water depth.
Since water is highly reflective and wi 11 reflect more light than the runway

surface, rods that are not touching the water will appear lighter than those
that are touching or submerged in water. The dark rod with highest number,
therefore, indicates that the water depth is between this value and the
next higher rod number.

2.4.2 Runway Markers - Three lead-in and seven test section portable tripod
markers were located along the pilot's side of the runway at measured inter-
vals along the test section. The lead-in markers were yellow and the test
section markers, lettered A to G on a red background served as reference
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points to the test crew for marking significant events.

2.4.3 Ariwspheric Data - Knid, temperature, barometric pressure and other
pertinent data were obtained from a contractor furnished weather station
located approximately 150 feet from the edge of the runway, midway of the
test section.

2.4.4 Counications - Primary communications were on 123.15 lKZ for the
ground control to aircraft link and 123.25 MIZ for the ground control to
ground vehicle link. An auxiliary channel of 171.15 MRZ was used for ground
crew commnications. In addition the Roswell tower ground control frequency
of 121.9 MZ was used for traffic control of the ground vehicles betweentest runs.

2.4.5 Photographic Coveraxe - Movie and still photographic coverage of the
tests was ontained by NASA and by each of the prime contractors. Approxi-
mately 3400 feet of 16 -m color movie film was used by NLSA in recording
the test program. Footage from Lockheed and Boeing are also available for
use in a possible future documentary film.

3.0 TEST VARIABLES

3.1 General - In order to assess the effects of speed, approach angle, etc.
on the total landing distance the following parameters were varied during
the test program: Approach speed, approach path angle, touchdown rate of
sirk, 1- Jing weight, brake application speed, reverse thrust, dry and
wet runway conditions.

3.1.1 Table IV depicts the run schedule with the parameter variables for the
L-lOll.

3.1.2 Table V depicts the run schedule with the parameter variables for the
B-737.

3.2 Ground Vehicle Test - On October 15, and October 22, 1973 a separate
set of ground vehicle tests were conducted to: (1) establish the appropri-
ate speed and instrumentation calibration, and (2) to obtain data on the

test runway in both the dry and wet conditions.

3.2.1 On October 15, 1973, due to mechanical problems with the Skiddometer,
only the NASA DBV and USAF Mu-Meter were tested. Three sections of the
runway, designated A-B, C-D, and E-F, Figure 11, were tested in a wet
condition. Dry friction values were also obtained by both vehicles. The
data sample was too small tn analyze but the values obtained are shown in
Table VI.
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Table VI
DBV and Mu-MtL.er Results from

October 15, 1973 Tests on Runway 1 3
Roswell, N.M.

Test DBV I Mu-.W*ter
Section SDR SDR Avg. . 40.

A-B 2.52 .397 .28
C-D 2.45 .48 .24
E-F 2.72 .367 .23

3.2.2 On October 22, 1973, the following gro,,td vehicles were tested on four
sections of runway 03 3t Roswell, N.M.:

1. Mu-,% ter

2. BV-11- Skiddometur

3. NASA IBV

4. Mile: Trailer

5. USAF DBV

The four sections were A-B, C-D, E-F and X-X. The latter corresponds to water
depth measuring station 13 and 14 shown on Figure 11 and consisted of rela-
tively heavy rubber deposits on the concrete surface. The data are summarized
in Table VII.

4.0 TEST PROCEDURES

4. 1 Dry Runway - Landiigs on the dry runway were conducted as rapidly as
brake cooling and weight changes could be achieved in order to cover the
weight and approach path angle range desired. A stabilized approach speed
was established far enough out on the approach path so that a power setting
could be established to achieve stabilized flight along the selected flight
path agle. Brakes were applied at varying times after touchdown and axi-
mun anLi-skid braking was used until the aircraft came to a complete stop.
The landing fla-e was accomplished to approximate a 3 ft./sec. touchdown rate.

4.2 Wet Runway - Wet runway landings required more preparation and a closely

available. The procedure consisted of the following sequence:

(1) Prewet the runway test section. Ten water tank trucks, each of
approximately 5600 gallon capacity, were used for this operation.
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The vinkers were deployet i, two% ovi i ivt -.sih .varc:h .
thle J'I X- 1711C: r"t'L'l 'Ll 41 tallLl-S 1, I o 't'd I Its' I i I. N.

.-roup 3t a,: inlt-.rval I t .Ipproinut-lIv Itt I ltEl 1- h,- . Ii- I

wet approxitutelv S(W tcL. 41 ruav W.s IS mlaut.:..

(2) Aitter tle prei.c.tt.in.?,thi,. .rouild test crew c -as,.zJ:.l;, .- I list-

. rou:,d triconi -asucin vehicles, Ilk. IetN It' Alb-lill
.ater ,4e'pthui ca>.ire ments, th, wisdit! stat ions, t41tgt-hlda.qio

observers, carm.rac., .,:-;1 t:,.t ctitrol tioml witere dephoyid.

(3) The test .airat W..';as dLsp.it-at-Ed ju.t prior to Wetti t . Il e
ruaway tor a test Coijtitl,,.

(- ) Five tanker wr~. ere usead to wet the lit t t'ioll. TIle
tankers were deployed Ill twos rotup. witl three abre.ast in tist-
lead, positioned on the left bide ot the runt.iy .t'iit-r line.
The two r,-Tuiniin-, taakers st.arted approxinutely l000 feet be-
4ir:d the lead tankers and adjusted speed ill order Lo catch utp
with the lead tanker At the end M1 tile test sectimi. Tanker
positionz, on tile lcit side ,it the runwav wece dictated by the
ru.y.iv :onri.-uration which wa, a tilted sial, ihving ,I tratsvirst.
stop.' or I ptrcint vit to ri.jit. 'Vie w .tti tim. normally
tOK 14 to 15 mi:r.ites.

(5) Ei,.ht uater depth ,easuremesnt statiom.. were used for these t'sts.
Yea'strc-w:lts u, re takt-n on the runway center line and approxi-
ZLItelv 12 feet either side of the center lint-at each station.
The ,--asurce'|zt p:,itions were marked by a painted circle to
e,:iure consistent measurenments. Wasurements were twide tiree
times during a test; the iirst, inunediately after the last
water tar'kers passe. cacth measuring station; tl second, after
the aircraft landed and came to a stop; and tile third, after
the last ground vehicle rin of the sequence. A potential total
of 72 data points for each test were obtained as a function if
time. Ili some cabes, condition|. precluded obtainin?,, all of the
planned measurements.

(6) .-nmediately after the initial wafrcr depth measurement tile ground
friction measurer.ent vehicles were dispatched in the following

order-

1. Mu-Meter - left 01 center line Run in
2. BV-11-2 Skiddometer - right of center line Parallel

3. %ASA DB\' - left of center line \Run
4. Miles Trailer - right of center line ill
5. USAF DBV (when available) - left of canter line Sequenice

(On slme runs durinig the L-lO11 tests the positions of the
vehicles to left or riLht of the center I ine were changted in
order to obtain data on differences in measurements due to the
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difference in watey depth that existed on either side- of the
runway center line). I

The 2round vehicles were recycled back to the end of the rn-
'ay while the airplane landed, and as soon as the water Vpth

mea-:urvments were mutdc and the aircraft was clear of th
runwa.0, a second set of ground vehicle measurements waf made.

(7) The aircraft was positioned so that it could be lan as
closely as possible to the time the last ground veh, e
departed the runway. The total cycle time from the beginning
of wettin. to the final measurement of water depth took
approximately 25 miautes.

-proct dur, was r, peatted tor each wet landing schedule. The time
o vaca pnas., o1 tnc procedure, was recorded so that a time correlation
o data wth thl aircraft landing could be obtained.

5.0 TEST lU\TA StXRy

5. 1 Ground ',ehiclcs- The data fron Table VII have been plotted in Figures
12 through 18 to ascertain the ro.laij onship between the vehicles. DBV data
are plotted as I/SDR to obtain the sane level oi units as obtained by the
other v-hicles. The data frm the Miles Trailer was interpolated to obtain
a value at an arbitrary speed of 50 knots for use in these comparisons. End
points on the I/SDR and Mu scales for eac vehicle were used to aid in rairing
the data. At the low end a Mu value of zero was used except for the DBV where
the unbraked, free roll, distance was used in deternining the Lowest I/SDR
valte. Dry end points correspond to the best demonstrated values for each ol
the vehicles testd. Data fairin s are non-linear except for the two DBV's
and fit the trend of data points very well. It can be seen in Figure 19 that
the vehicles relate one to the other WitlIout regard to measurement precision.
The data for the DBV, Mu-Meter and Skiddometer are compared to that obtained
duri:, the ICAO tests, Reference 1, and it can he seen in Figure 20 that the
trends obtained from the two test programs are similar in the friction coeffi-
cint range below 0.5 but are significantly different at higher Mu values.
This is due to the fact that dry end points were not used in the ICAO analysis.
A no..-!inear analysis was used in the ICAO evaluation, hcAever, to influence
the final line fairings used in Reference i. The precision of measurement,
one vehicle to another, on the Roswell runway is only fair. Tile two DBV's
Lested aL Roswell .ave results with a precision ot approximately ±7% on a point-
Iy-poiai basis and two mu-Meters tested during the IrAO tests show a precisio:,
of appr :-:iiaLely + percent, which is about the best that can be expected
betwee--n the same tyne of vehicles. Precision of the relationships betw.'een
vehicles of iifferent types, i.e. Dl)V/Mu-Meter, Mu-Meter/Skiddometer, etc.
can be Lonsiderably poorer as was shown in Reference I.

5.1.1 FL,,,urv 21 shows the variation in vehicle results with time on the
four runway sections tested. A close examination of the data in this Figure
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also indicates that the data trends of Figures 13 through 18 are non-linear.
A simiLir non-linear trend of DBV/Mu-Mater data was noted in the results ob-
tained from tests conducted by FAA/SA/USAF in 1972, Reference 2. Figure
22 shows the variation of ground vehicle data with water depth during the
October 22, 1973 tests. It may be observed that the DBV tends to better
delineate the dii ference in slipperiness of each of the test section than
either the Mu-Meter or Skiddomerer.

5.1.2 An alternate view of . round vehicle measurements is contained in
Fi-arev. 23 throu,-h 2o, whvrLin tne data obtained in conjunction with air-
craft tests are bhu'v,. In Figure 23 the two DBV's are compared on a point
by point basis and on the basis of an average SDR over the aircraft test
SezLi,,;:. In the first case the data scatter is of the order of +7 percent
while tor the averag values the scatter is only of the order of +3.3 percent.
Tha it may be concluded t iat, over the length of the aircraft test Section,
the- USAF DBV vit. ds the same SDR as the NASA DBV within 7 percent.
The 1'. F DBV used ix tht-st tt-bts was a Plymouth Sate lite Stati-i wa4on. It
wei,.hed 4s$0 pounds compared to 5520 pounds for th .7', DBV. Sand bacs
were added to the USAF DBV to brink, its wei:ht up to 5520 pounds for 15 stops
a..d thv.s renroved. Varvin. weight had little eftect on the results as can
be bven in Fi-tirt 23. Fi.,ure 24 presents the DBV/u-Meter data in their
n:trmal "iaburement modes. It is interestins: to note, for the same range
ot wetnes: .,nditionb, the spread in the results fron each machine are
c,,:.dider.1b!iv dIterent. Tie DhV shows a total spread of -1O.7 to +11.8
perce-ut whereas thu Mi-Meter howb a total measurement spread of +33 to
+34 percent. Further, the data indicate a linear relationbinip ,m--this plot
l9,-ntrM1 1W thkit the fairtn. in Figure 13 saould be non linear. Figures 25
and 20 s Tit- Lae relatio.ships etween Gic DBV and the Miles T'ailer a+od LPe
I;V-1l - 1 Skidt.W,:.t-ter r,-sp,,ctiiifv. It "uly be observed that the runway test

I ~ secti,,i, :ri~tiov spread about the mean ior the wetness conditions experienced

are, in alphabetital order:

DBV +10.7 te +11.6 Percent

|[Miles Trailer +16 to +21 Percent

Mu-Meter +33 it, +34 Percent

Skiddmeter +18 to +23 Percent

5.2 L-1011 - A summiry of pertinent tvst conditions and results for the
L-lOll is shown in Table VIII. A total of 55 tebts were completed, four of
which were controllability tests. The remainder encompassed 26 dry runway
landings and 25 wet runway landin. s. Of these, 3 wet and 15 dry landings
were utilized to obtain data for only thet. air and transition segments. The
renainder included braking to a full stop. The full stop tests included
maximum antiskid braking on al-I runs. Of the full stop tests, 8 stops used
two engines in reverse and 4 stops used only one en ine in reverse. During
these tests the target rate of sink at touchdown was 3 feet per second.
Test results varied from I to 5.5 feet per second. The mean value for all
the L-1011 tests was 2.66 with a one standard deviation of +1.03.
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5.3 B-73; - A sumary ,, pertinent test conditions and results for the

B-737 is shown in Table U. A total of 29 tests were coipleted. All but
tw, tests included all three. landing segments. One included air and transi-
tion s-,=wnts and one was for the air run' sLgment only. Fifteen dry runway

te.ts were included. O thie total, 16 were conducted with one engine in
reverse. For the remaiinder, the engines were at idle forward thrust. The
tZ-r.tet rite of sink at touchdown was 3 teet per second. Test results varied
fron 1 t- 5.2 feet per sec,--d. The ean value ior all rhe B-737 tests was

.. :'I with a one standard deviation oi +1.11.

5.4 Fifteen water depth measuring stations were established over the length
of the test runway as is shown in Figure 11. The first eight stations were
,rc I-iri:nc the aircraft test!. The water depth data obtained during the

aircraft teits arc su-marized in Tables X and XI for the L-1Ol and B-737
respectively. In order to simplify the use of the data, the recorded times
- ieasure-ents at ea.h station were avera;.eJ to produce the tims shown in

Ta.les X and XI. The data were tnen plotted in two ways. Figures 27 and 29
b,,V" .vurall averace water depth pl.!,tted as a junction of time with the
aLrra:t laacing time marked. These plots yiele the average water depth that
:': a,:-,ra.;, -xperienced during the landing. Figures 28 and 30 show the data
:~r tne pLaits to trIe left a.id rg,ht of the runway centerl ine plotted versus
ti-a. Tne r,,unc veitle run times are noted or. each plot so that the
x., ri.- ':attr d-ptli aln th, ve-iicle path may be determined. These data also
p '.,C L:.h',.-tiol- nssary to adjust the grounid veiiicle friction data to
t.'. t ':,: :i- air:raft landi,;.. by uj, Lf the fllcvinkg relationships:

SD AC (SD - (SDR1 " stR-) (I)
( 2 - I1 )

A;,:r SDRAC Avcra'.; DBV Stppi::. Distai u Ratio at Tink of Aircraft Landing.

-:DR,, Avt ra.e of three DyV SDR°' During Run Bufor, Aircraft Landing.

SDR 2  "At ter

Ti = Time ot First DBV Run.

T1 = Time of S cond DhV Run.

TAC = Time of Aircralt Landing.

:',. .: S ,rJAiLir' a  v " . . ,,

,At.C 7(1 + (OC -r) T 2 (2)
(T2' IC)

Pa -

. , ..............



where: /SAC average ground vehicle friction coefficient at time of air-
craft landing. Thep/'values of the Mu-Meter and Skiddometer
are the average values realized over the test section obtained
at a constant speed of 40 mph. The z%.value of the Miles
Trailer is the average values of points taken from 85 to
zero knots over the test section.

IL I Average ground vehicle friction coefficient during run
before aircraft lanaing.

402 = Average ground vehicle friction coefficient during run
alter aircraft landing.

TL = Time at first ground vehicle run.

TAC = Time of Aircraft Landing.

T2 = Time of second ground vehicle run.

Finally, Tables XII and XIII present a time oriented tabulation of the
averabe water depth data and average grounci vehicle friction data for
use in comparing the ground vehicle results and in comparing the ground
vthiclcs with the aircraft performance. These tables also define the
lanes in which the ground vehicles operated. Changes in lanes were made
o11 O, tober 25, 1973 to provide data from which differences between left and
ri.ht lanes may be deternined. It is to be noted that the BV-11-2 Skiddometer
utilized it, normal treadea test Lire during the B-737 tests. During the
L-lOll tests the treaded tire and a smooth tread tire were tested. The
smooth tread tire was used in order to eliminate tire tread effects on the
wetted surface. In addition, the Miles Trailer used its normal patternedk

Lire, althou'h it has been shown in RLference 7, thaL there is a signifi-
cant differenc e in friction values as measured by the patterned tire and the
smooth tire. The average friction coefficients of the patte:ned rire are
higher over the total speed range than those measured by the smooth tire.
Further analysis is necessary to ascertain the meaning of these differences
whern comparing with other vehicles or aircraft.

5.5 Figures 31 through 33 respectively show the variation in aircraft and
ground vehiLle data with water depth. The aircraft data are shown only
for the case where engines were not reversed and the number of data points
is insufficient to define a firm pattern. A trend is more pronounced for
the L-1011 than for the B-737, but a wider variation of water depth would
be necessary to establish a firm trend. The variation of ground vehic"-

measurements with water depth may be observed in Figures 32 and 33. For
the L-lOl1 tests the Miles Trailer appears to bt-.t delineate the differences
in the right and left side of the runway. The Skiddometer and Mu-Meter show
a significantly larger data sca'ter than either the Miles Trailer or the DBV.
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6.0 AMLYSIS OF THE EVALIJATIOK TESTS.

6.1 General - The aircraft test program was designed to obtain data for
each segment of the landitig. This encompassed variations in approach speed,
approach angle, tim of brake application afti touchdcwn and rat:-of-sink at
touchdow. The detailed aircraft test data are contained in Referencvs 3 and
4. Pertinent curves and explanations are contained herein to show the et fects
of the variables on the aircraft performance. Ground vehicle data has been
sumarized tn paragraph 5, above. Detailed raw test data from which the
ground vehicle summaries were made are on file in the FAA and/or are contaiwd
in Reference 5.

6.2 Air Run Distance - Air run distance from 50 feet to touchdown has been
3nalyzed as a function of initial approach speed, ulight path aiile, speed
blucd (50 feet to touchdown) expressed as VTIVA'pE, and asir tim. from
50 feet to touchdown. Figure 34 shows the L-lOll test results as a vzri4-
tion of air time, .1ta, with flight path angle and approach speed. These
data are cross plotted in Figure 35 for ease in obtaininic data for inter-
mediate speeds. The effect of air time on the bpeed bleed factor or VTD/
VAp p is shown in Figure 36. The information from Figures 34 - 36 is used
to compute the air-run distance as follows:

SA = (App + Vm) Ita (3)
2

where SA = Air distanc-. 50 ft. to touchdown, feet.

VAIp= Approach speed at 50 ft. altitude, ft./sec.

VTD = Touchdown speed, ft./see.

Ata = Air time, 50 ft. to touchdown, seconds.

The B-737 aircraft was not tested over as wide an angle range a: the L-10lland the data are such that any speed effects are not readily discernable.

Figure 37(a) relates the flight path angle to air time for all speeds tested.
Extrapolation of the curve to higher approach angles was accomplished using
geometric limits as a guide. The data for the sped bleed factor as a
function of air time show conbiderable scattcr. It appears that for air
times up to 6.5 seconds there is no appreciable speed bleed effect. Beyond
6.5 beconds air time there is an appreciable effect. Figure 37(b) is used
to obtain VTD/VApp.

6.3 Transition Distance - The transition distance from touchdot'n to the
point at which maximum antiskid braking is applied is determined from the
data contained in References 3 and 4. Both aircraft utilized automatic

wing lift spoilers. The speed from touchdown to brake applicati.on is
expressed as VBA/VTD and is shown as a function of at from touchdown to
brake application in Figute 38 for the L-lO11 and Figure 39 for the B-737.

Page 12



Inforaton from these curves is used to compute transition distance
as follows:

ST =(V + VM) A (4)
2 

I
where ST Transition distance, touchdown to brake application, feet

VTD= Touchdtwn speed, It.h ec.

V&A, =Brake application speed, tt./sec.

AtBA = Time from touchdown to brake application, seconds.

An examination of the wheel spin up times on the wet surface at Roswell,
N.M. shows that for both aircraft it sometimes can take on the order of two
seconds for wheels to reach synchronous speed in the absence of braking.
The average test brake application time from tosichdown was 1.47 seconds for
the L-lOll, 1.04 seconds for the B-737 with flaps 40 and 1.56 seconds for
the B-737 with flaps 15. Application of brakes prior to the wheels reaching
synchronous speed on a wet surface can reduce the overall braking
efficiency (Reference 3). Th -, Lt appears necessary to delay braking on a
smooth wet surface until the wihe'As have reached their synchronous rotational
speed. In the cases of the two aircraft tested, a time delay of 2 seconds
should be used when the aircraft are landed on a smooth, wet surface having
0.02 incheb or more wate" depth.

6.4 Stopping Distance - The stopping distance segment is the most difficult
of the three segmenLs to determine. The sLopping distance data were first
corrected to zero wind and plotted as a function of WV2BG, where W = weight
in pounds, and VB( = ground bpeed at brake application in knots. Plots for
the two aircraft are shown in Figures 40 and 41 respectively. These plotb
I,,rm the basis for determining the aircraft wet-to-dry stopping distance
ratio(SDR). For any particular wet stop the value of WV2B. is determined
and irom Figure 40 or 41 tht dry stopping distance is obtained from the
line faired throu,4h the dry data points. The actual wet stopping distance
is dividcd by the dry distance to obtain the SDR. The dry data were obtained
for a range of WV2 BG where both W and VB were varied and the scatter indi-

L t f red '" ' I r. pr.... It r 1, , v..." le ,ci aod v elocity
;.. , * -k, : t- f . 1 ,v ol +10 pLrc,-.,L or I.ess. This is normal accurak)

foi a ttbt f thIL type.

6.4.1 The next step in the process was to detennine the average effective
brakin friction coefficiejt, /0 B, for the dry and wet stopping conditions.

The followin., equation I rom Rference 6 was used:

(1.,.7, 2 V2  V) 2 + TIMS - CD q RM S SW ;

CIA; q
1 S SW
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.

where: S3 - Stopping distance, feet

g - Acceleration of gravity 32.174 ft/sec2

V2 - Brake application speed, KIkS

Vw - Wind Velocity, Kt. (+) Headwind

TRW = Root mean square value of thrust over the stopping IntervAl, lb.

W Weight of the aircraft, lb.

I= Drag coefficient during ground roll

CLC =Lift coefficient during ground roll

S= - wing area, ft2

q - Dynamic pressure, lb/ft2 at .707 V2

- Runway slope (+) uphill.

L-1011

Const3nts for computing drag and lift.

2

L = P p SVyA CL CD, - .232

SW = 3456 Ft
2

Drag is figured at .707 VIA

V8A = KTAS

D 1 (.002378) a (3456) (.707 V )2 (.232) (1.6878)2
7 FA

21.3574515 o VBA

L 1 (.002378) 0 (456) (.707 VBA)2 (-.180) (1.6878)2L

-1.053195 V 2PI

Paw, 14



B-737 CDG = .285 SW = 980 ft.2  CLG .242

D = 1 (.0(2378)a (980) (.707 VBA) 2 (.285) (1.6878)2
2

= .472861 a VBA

L = 1 (.002378) a (980) (.707 VBA) 2 (.242) (1.6878)2

= .4015171 a VBA
2

For Both Aircraft

(1.6878)2 = 0.0442697
2(32.174)

The values of orB ot the dry runway are shown in Figures 42 and 43 for the
L-l01l and B-737 respectively. The data were obtained from page 7.6-11 of
Reference 3, pages 12 and 13 of Reference 4, and addItional calculations by
FAA to include the reverse thrust test points. Table XIV presents an
txample of the N B talculation. The RMS thrust vales used in these
calculations were obtained from computer printout of thriast versus speed
included in Reference 3 and 4. As a check of the correlation, calculations
for the L-1Oll werv made using the thrust velocity data of Figures 44 and
45. Calculations are shon iai Table XV and the correlation plot is presented
in Figere 46 indicating the adequacy of the procedure used. The following
equation for stopping distance, from Reference 6, was used:

(CT&MS - DRM)- -' h (W-LRMS) - W2 )

where: S = Stopping distance, feet

W = Aircraft landing weight

g = 32. 174 fc./sec. 2

V2 = Airspeed at brake application, KTAS

Vw = Wind velqcity, kts.(+ Headwind)

TRMS = Root mean square value of thrust over the stopping interval,
lbs.

DpMS = Root mean square value of drag over the stopping interval, lb.

IRMS = Root m2an square value of lift over the stopping interval,.lb.

0 Runway slope, radians;(+ uphill)
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6.4.1.1 Utilizing the aircraft SDR's obtained as described above, the

,t( BDfly faired curves of Figures 42 and 43, and the /Al BiAW values for each
of the wet stops, a ratio of A. Y ET was obtained and plotted against
the SDR in Figures 47 and 48 for te two aircraft. In the case of the L-101
the data show little scatter and provide a well defined relationship. For the
B-737 the scatter is significantly larger but the relationship defined by the
faired lines is very close to that of the L-1011. With these relationships
established it is a simple matter to utilize the SDR as a parameter in coi-
puting wet stopping distances.

6.4.2 During this test program, main gear tireb that were naturally worn to
an 807. worn condition were used on both aircraft. For the B-737, however, a
series of six landings were made with recapped Lir,.s having a full tread
thickness but with only a 20 percent groove depth, roughly simulating an 801
worn condition. With these tires wheel lockups were experienced on 5 of the
6 landings. In order to determine the magnitude of difference in tire roll-
ing moment of inertia and friction characteristics, NASA agreed to conduct
tests at the NASA landing loads track to ascertain such differences. It was
considered by all parties that such data might explain why wheel lock-ups
were obtained on the manufactured "worn tires" as opposed to no lockups on
the service worn tires. Table XVI contains the moment of inertia data and
shws that the manufactured tire had a 10.6% higher roment of inertia than
the service worn tire. Table XVII presents the friction results for two
test surfaces evaliated, one with a texture depth of 0.22 m and one with a
texture depth of 0. 14 am. These data are plotted in Figures 49 and 50 and
show that the manutactured tire displays a lower friction value over the
speed range for both skid and peak friction levels than the service wot-a
tire. Time required for wheel spin-up after brake release was also determined
and Figure 51 shows that the longer spin up time is associated with the simu-
lated worn tire. The difference in friction levels between the two tires is
attributable to the fact that the average depth of grooves in the simulated
worn tire was approximately one half that of the service worn tire (0.041
inch compared to 0.104 inch). This arises nrimarily from the deeper out-
side grooves of the naturally worn tire. The larger average groove depth of
the service worn tire suggests a better drainage capability on wet runways
than can be obtained with the simulated worn tires. This results in better
traction capability during wet runway operations. The combined effects of
lower friction and higher rolling moment of inertia of the simulated worn
tire contributed to the higher spin-up times.

6.4.2.1 The data obtaLntd by NASA have been compared to the effective
braking friction coefficient obtained by the B-737 at Roswell, N.M. Figures
52 through 56 show this comparison for the naturally worn tire and it may be
observed that the aircraft braking friction coefficient is only slightly
higher than /A-SKID and considerably lower than /max" Figures 57 through
62 present the comparison for the simulated worn tire. Figures 57 shows a
similar trend to the naturally worn tire since there were no prolonged wheel
iockups on this test. For the remainder of the simulated worn tire tests,
however, the comparison shows that, with locked wheels, the effective air-
craft braking is lower than /A4 -skid. This is attributed to the low friction
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associated with rubber reversion in the tire fouc print during the flight
tests.

6.4.2.2 The data obtained by NASA are based on siqie-cyule 1rakiLg tests
on the vet track surface to define the p m= and / skid tire friction
boundaries over tho test track speed range (0-115 Kts.). The magnitude of
tbL'e max data might decrase sligttly under multi-cycle testing. On the
other band, the srface macrotexture of the Roswell, N.M. rumay, aad of
test surface *1 at the track are comparable (0.216 m for Roswell and
0.22 m for the track). There is th, possibility that the microtexture of
the tw surfaces are somewhat different but It is believed that the friction
coefficients obtained by .%ASA at their test track art representative of the
levels that would be obtained on the Rosvell, N.H. runway 03. Thus, the
comparisons shown in Figures 52 through 62 are considered indicative of the
true test conditions.

6.5 Longitudinal Control - Concorde Special Condition F-20(e), longitudinal
control, was evaluated on the L-lOll. This requirement calls for sufficient
mnuvering capabilLty to obtain a positive and negative 0.5g relative to
unaccelerated flight in the landing configuration at scheduled approach
speeds and on an approach path angle of -3o . This test was performed with
all engines operating and pull ups to 1.56 and l.59g were conducted without
experiencing the stall warning (stick shaker operation or buffet) demonstra-
ting that the requirement is reasonable and attainable on a representative
modern jet transport aircraft.

6.6 Comparison of Aircraft and Ground Vehicles - A comparison cf the ground
vehicle-- measurements and aircraft stopping performance was made to determine
the nature of relationships that exist. An initial comparison utilizes the
aircraft SDR index. This is compared directly to the normal ground vehicle
friction measurement output as follows:

IV.,Ahicl Output

DBV Spa

Miles Trailer ,4-D P-WET ' Area uider L%-/Velocicy curve-dry
Arta under ,tt/Velocity curve-wet

Mu-Neter Average Mu-Merer reading @ 40 mph

Skiddometer Average Skiddometer reading @ 40 mph

The BV-11-2 Skiddometer was tested with its normal treaded tire during the
B-737 tests and with both the treaded tire and a smooth tread tire during
the L-1011 tests.

6.6.1 A summary of time correlated data is presented in Table XVIII. For
simplicity the Miles Trailer data is shown as the averageArealized from
85 to 0 knots speed. In addition,/A BDRy//4lB rats have been shown for
aircraft runs where no reverse thrust was use These data are explained
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in para. 6.6.2 below. Table XIX presents a summary of aircraft and DBV
data obtained from other test programs. These data have been used to augment
thc data obtained during the October 1973 tests at Roswell, N.M.

6.0.2 The initial coparisons of ground vehicle test results with those of
the aircraft are presented in Figures 63 through 66. In these charts the
aircraft SDR has been compared to the ground vehicle normal mode of measure-
mhzit. There is a good relationship e:hibited between the L-1011 and DBV
over the SDR range from 1.5 to 2.7. The relationship with the Mu-Meter is
also good but there is a lack of information at the lower aircraft SDR valaes
and the Hu-Meter points exhibit a somewhat wider variation than do either
the aircraft or DBV. Figure 64 shows the L-LOll comparison with the Mile%
Trailer and the BV-11-2 Skiddometer. In the case of the Miles Trailer, the
pttDRY/,oE T ratio has been used for comparison where the values represent
the ratio o the areas under the(/Velocit curves from a speed of 85 to 0
knots for the dry and wet conditions respectively. The data from Reference
5 was used to determine the ratiob. The relationship with the aircraft
shows considerable scatter and there is a lack of data at the low aircraft
SDR's which makes the comparison incomplete. The DBV line has been imposed
as a reference. Since the Miles Trailer used a patterned tread on the test
tire for these tests the data are not indicative of values that might have
been obtained with a smooth, or bald tread tire. Reference 7 contains some
data that shows that a smooth tread tire exhibits less friction on a wetted
surface. Data obtained with such a tire would tend to increase the Miles
Trailer/tDRY//CLWT ratios aud might bring the data closer to that demonstra-
ted by tlie DBV. The BV-ll-2 Skiddometer data shows a significant difference
between the data obtained by the smooth and treaded tire. The level of the
friction values obtained with this de-vice are higher thant for the Mu-Meter,
but this is expected since the Skiddometer measures closer to the/rmax
value. The scatter of the Skiddometer data, for the sai,;z range of wetted
conditions, is somewhat less than that exhibited by the aircraft, when the
smooth tire data alone is considered.

6.6.2.1 The data for the B-737, in Figures 65 and 66, show much the same
trends for DBV and Miles Trailer as was shwn for the L-1011. In the case
of the Mu-Mter, however, the data shiftee to a lower Mu-Meter reading for
a comparable aircraft SDR. The data obtAined from the Skiddometer ,sing the
treaded test tire matches that from the L-lOll tests. Thus, three of the
four vehicles each show a basic relationship with the two aircraft. Figure
67 is presented to summarize the DBV and Mu-Meter results obtained for the
L-1011 and B-737 and to show how these two aircraft/ground vehicle relation-
ships compare to results obtained from previous test programs involving air-
craft and ground vehicle friction measurements. It may be observed that
there is a similar and close relationship between 4 of the 5 aircraft tested
with the DBV whereas only 2 of the 4 aircraft show the same relationship to
the Mu-Meter. The theoretical aircraft braking efficiency, 11 , lines shown
on this chart are related to aALnmax value for a low friction wet surface
and have been obtained from a current NASA/FAA digital computer simulation
study. This comparison indicates a considerable reduction in braking effici-
ency of the aircraft as the wet runway surface exhibits lower friction values.
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This trend is confirmed by the data previously shown in Figures 52 through
56 wherein the aircraft effective braking friction coefficient was shown to
be closer to the level of / Lskid than to./coax.

6.6.2.2 The results of the aircraft/ground vehicle carisons from the
L-lOll and B-737 tests indicate that further analysis should be made to
investigate alternate methods of comparison. This will have to be accompli-
shed at some later time in order not to delay the timely issuance of this
report.

7.0 APPLICATION OF RESULTS

The precedLng paragraphs have presented the pertinent L-tOll and B-737 flight
test data obtained during the Concorde Linding RequiremL.nt Evaluation Tests.
Reierences 3, 4 and 5 contain considerably more detail and will remin on
fdLe at the FAA for future use. Therf remains the task of examining the
effects of the Concorde landing requirement on the two aircraft tested and
to indicate any changes that may be necessary to the Concorde requirement
itself.

7.1 The initial procedure used to establish reference landing distances and
scheduled runway lengths for the L-l0ll and B-737, using the Concorde landing
requirement as a basis, is based on the following assumptions:

Vmin = VS,

VREF VApp = 1.3 VS1 ,; and 1.3 VS1 + tO ktb. (Abuse condition)

Initial flight path anle, -=30

Abused " ", 'fa -20

:im- delay from touchdown to brake application = AtBA = 2 sec.

N-i engines in reverse during stop.

These assumptions are based on the facts that (1) there ib no Vm~i cotnparable
to the Vmip obtained on the Concorde delta wing configuration, (2) the
initial approach angle of 30 is con4istent with current Caterory III approach
criteria and (3) the observed wheel dpn-up cliraeterstics ota a smooth we
oncrte runway for the two aircraft twhe sted indicated that a minmtn of two

seconds is required to assure a wheel spin-up to synchronous speed before
brakes are applied. The reduced dat.a presented in previous paragraphs have
been used to calculate the values of air-run, transition, and stopping
distance for a range of landing, ,eights. The three segments are then
combined to establish the reference landing, distances. Application of the
abust, flight path angle, higher approach speed and a 15 percent increase
in the stoppiny distance sevgment in accordance with the Concorde requirement
in Reference 8 (and Appendix I) rusult in the scheduled landing field lengrihs.
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7.2 Table XX contains the calculated distances for the L-lOl1 which are
then graphically exhibited in Figure 68. The data are compared to the current
FAA approved landing field lengths to ascertain the effects of the Concorde
landing requirement approach on current swept wing transport landing perfor-
mance. It is observed that for the L-1Oll, the reference dry field length
is somewhat longer than the current certtfication distance, but the scheduled
dry field length is shorter than the currently approved values. For the wet
case, an aircraft SDR of 2.0 was used to define the wet runway condition.
For this condition the reference wet landing distance is comparable to the
current dry field length and the scheduled wet field lengths exceed the
currently approved lengths by 150 feet at the lightest weight and 600 feet
at the maximum weight.

7.3 Table XXI contains the calculated distances for the B-737 which are
then plotted in Figure 69. There are apparent differences between the trends
shown in the L-l011 chart. Upon investigation it was found that the approved
Flight Manual data utilized lower values of /A B than were obtained during
the tests at Roswell. Thus Figure 69 does not compare, on an equal basis with
the L-IO1. Certification air and transition data were then obtained from
Boeing for tise in preparing data for a better comparison. Figure 70 shows
the certification stall speed, VSO , as a function of weight. A speed bleed
factor of .9648 applied from 50 it. altitude to touchdown, a AtA of 0.54
seconds, and a speed bleed factor of VBA/VApp = 0.9526 were used to obtain
the brake application speed. These data have been combined with the values of

/At B obtained at Roswell, N.M. to prepare Airplane Flight Manual (AFM) type
curves for comparison to the Concorde requirement. Table XXII presents the
calculations and Figure 71 shows the comparison. It is observed that the
data now follow the same trend as for the L-l0ll. In the case of the B-737,
however, the scheduled dry field length is slightly greater than the AFM
field length. In the case of the wet runway, aircraft SDR = 2.0, the
scheduled wet landing field is some 900 feet greater than the AFM value at
100,000 pounds gross weight. Obviously this would impose a severe penalty
.in the B-737. Examination of the data shows that if, for the dry runway,
the &tBA = 0.54 sec. had been used in place of the 2 second value, the
scheduled dry field length would have been equal to or less than the AFM
value. In the wet case, however, a reduction in approach speed and possibly
other modifications would be needed to reduce the scheduled wet field lengths.
It should be noted, however, that the wet field length determined using the
Concorde requirement with the initial assumptions is only 700 feet longer than
the currently approved wet field length at 100,000 lbs. The large difference
evident from the B-737-200 advanced is due to the higher dry values of AB

and the current FAR factors wherein significant reductions in wet field lengths
can be obtained when /(BDR¥ values are increased. This is misleading, how-
ever, since performance on smooth, wet, slippery surfaces is not significant-
ly improved as is evidenced by the low level of friction that was actually
achieved. See Figures 52 through 56.
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7.4 Examination of the L-1Ol and 5-737 cc parLsoms of Ai feild lengths) with those determined using the Concorde landing requirement shows that
there need be no penalty to current swept wing J*L transports on a dry
runway. In fact scheduled field lengths using X-I engines in reverse could
be shorter than current values. For the vet rummy case, since the same
speed and approach anrle abuses are applied, it seems apparent that the
current FAA operating rule factor of 1.15, applied to the total distance
from 50 feet to full stop is not sufficient to account for rummys whose
wet friction characteristics permit an aircraft SDR - 2.0.

7.5 Before examining alternatives and suggested changes to the Concorde
requirement the relationship between the DBV and the two aircraft needs
to be put into perspective. The key relationships to be considered are
Figures 47, 48, 63, and 65. Figures 47 and 63 are combined in Figure 72
and Figures 48 and 65 are combined in Figure 73. From Figures 72 and 7' :.he
aircraft stopping distances on wet runways may be related to the DBV. As en
example, a DBV SDR - 2.08 corresponds to an L-1011 SDR - 2.0 which ,i turn
gives a .'BD //- B) T - 2.4. Entering Figure 42, the value of Ai't BjYis
obtained frm which /% HWET may be determined. Using the value f,fA%
thus derived, the stopping distance may be calculated using 

e. -tLon (6.
Test data gathered over the past several years has .howm that tle accuracy
of both aircraft and DBV data under closei" controlled test conditions is
+101 each. Combining these .,curacies, t.h :SS value is 14%. Examination
of Figures 63 and o5 PI,: that this order of '-lined accuracy, indeed,
exists. It was tbL 'act, which was determint, from tests in 1968, 1970
and 1971, which pr .pted the addition of 15 per.vnt L-) the aircraft test
stopping distances for use in establishing schedi led Landing field lengths.
This factor -s called out in the Concorde Special Condition F-18(a)(2).

7.6 A re jew of the analysis thus far reveals that some specific changes
to the C,.- orde Special Condition are in order. In addition, any future
consider-trion of the Cancorde landing requirement concept to changes in
FAR 25 s aould also contain some changes to better represent swept wing
type of aircraft.

7.6.1 L general, the Concorde Landing Requirement Evaluation Tests have
substatiated the requirement and shown it to be sound and workable.
Rwever, the tests did show that some minor changes are needed. The changes,
which hav i- been initiated as direct result of the tests are:

F-15(L) Change 2.5 degrees to 3.0 degrees.

F-L5(d)(-)(iii) - Change to read - "The rate-of-sink at touchdown shall
exhibit a mean value of 3 feet per second with the
maximum data point value not to exceed 5 feet per
second."

7.6.2 The assumptions used in Paragraph 7.1 to examine the L-l0ll and
B-737 landing performance in terms of the Concorde landing requirement
concept were shown in Paragraph 7.2 and 7.3 to result in scheduled (wet)
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landing field lengths in excess of current airplane flight manual vles.
Thse results were discussed tith three U.S. manufacturers of large jet
transport aircraft on April 23, 1974. At this meeting the industry repre-
sentatives requested FAA to re-examine the follwing items before proposing
auy changes to the FAR 25 landing requirement:

(1) Reconsider use of VS16 (one "g' stall speed) in viev of the possi-
ble effect on structural requirements which are based on stall
speeds.

(2) Reword the rite-of-sink at touchdown requirement so that the 3 feet
per second is a mean value and a value of 5 feet per second would
be the maximum value permitted during testing.

(3) It was felt that obtaining air run data at a -20 glide slope was
appropriate but the +10 knot speed abuse should be re-examined.

(4) A demonstration that the aircraft could be safely landed at Vref
-5 knots should be included.

(5) Reconsider brake application delay time. It was agreed that a
finite time is required for wheel spin-up on smooth, wet surfaces
but it was pointed out that this time can vary due to tire size
and inertia characteristics. Automatic braking systems should
also be .reated.

(6) It was suggested that stopping distance might be treated in terms
of a reference distance altered b,. a factor and show that the abuse
conditions fall within such a distance. Otherwise, the test dis-
tances would apply in preparing the Flight Manual field lengths.

(7) It was suggested that a cost effectiveness study is needed to
evaluate cost penalties to the airplane, to the airport operator

for fixing his runways and/or a combination of the two.

7.6.3 All of the aLove items are under investigation. Preliminary results
of initial investigations have led to a new set of conditions which can
provide a baseline for future discussions.

For the all engine operating case:

I. VApP = VREF of not less than 1.25 VS1 and/or 1.25 VS1. +10 knots,
and it shall be demonstrated that an instantaneous 1.56g load
factor can be achieved at VREF.

2. Initial fli,,ht path angle, 3y = "30.

3. Abused flight path angle for performance, ia = -2.

4. Time delay from touchdown to brake application shall be that time
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demonstrat-d for m=n landing gear wheel spin up to synchronous

speed on the wet runway used for certification or 2 seconds,
whichever is greater.

5. The y%: runway used for certification testing should exhibit a DBV
SDR of 2.0 or greater whea the tater depth is between 0.02 and 0.06
inches. The average surface texture depth should be from 0.12 to
0.32 mm. The refcrence wet surface is defined as one exhibiting a
DBV SDR - 2.0.

6. If automatic braking systems are used, it should be demonstrated
that the stopping distances obtained using manual techniques with
the brake application times of (4) above are not exceeded when the
automatic braking system is used. For this purpose the critical
thrust reverser is considered to be inoperative and the amount of
reverse thrust on the remaining engines shall not exceed that
determired in (7) below.

7. Reference landing distances should be predicated on the use of
Vref and Yj- Scheduled Landing field lengths should be predicated
on Vref +10 knots, a and a 15 percent addition to the stopping
distances thus determined. Means other than wheel brakes may be
used provided their operation is safe and reliable. The level of
reverse thrust should be that which can be controlled, with the
most critical engine inoperative, in a 10 knot direct cross wind
on the reference wet runway surface. Reference landin- distances
and scheduled landing field lengths should be determined for both
dry and wet conditions.

8. The rate-of-sink at touchdown during landing demonstration tests
should exhibit a mean value of 3 feet per second with the maximum
for any landing not to exceed 5 feet per second.

9. A controllability demonstratic should be conducted to show the
airplane is capable of beini, safely landed under normal conditions
where Yii = -3", the approach speed in the landing configuration is
Vref - 10 knots for all en:ies operating, and Vref.1-5 knots for
N-I engin s operating.

10. It should be demonstrated that the airplane can be safely landed
froma a ya = - 50 at Vref

7.6.4 Using the ground rules delineated in paragraph 7.6.3,reference landing
distances and scheduled landing field lengths bave been computed for the
L-1Ol1 and B-737. Table XXIII contains the computations and figure 74 shows
the L-l0ll distances compared to current AFM distances. Table XXIV contains
the computations and figure 75 shows the B-737 comparison with AFM data.
These data reveal:
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(1) The touchdown dispersion for the L-l0ll is 1252 feet and for the
B-737, 1074 feet.

(2) The tranaition distance dispersion is 61 feet for the L-lll and
III feet for the 5-737.

(3) The dry stopping distance dispersion for the L-lOll is 1165 feet
and for the B-737 1052 feet. Addition of 15-percent in stopping
distance accounts for test inaccuracies.

(4) The wet stopping distance dispersion is 1857 feet for the L-lOll
and 1767 feet for the 5-737 with the 15 percent factor included.

Since the L-I011,/14 fty values ob".ned at Rosuell, U.N. matched those
obtained during FAA certificationfigure 74 shows the true relationship
of distances calculated using the Concorde procedure comared to currently
approved AFIM landing field lengths. For the B-737, it was pointed out
earlier that the jIB values obtained at Roswell, N.M. were higher than those
used for FAA cerfification. The Roswell values were used to construct
figure 71, but in figure 75 the curresitly approved AFl data is used for
comparison with the data calculated using the modified assumptions in the
Concorde requirement. It can be observed that application of the Concorde
landing requirement, as way be considered for swept wing aircraft, does not
penalize the L-1011 compared to currently approved landing field lengths,
but does penalize the B-737-200 advanced (See discussion in paragraph 7.3
above). In the case of the L-IOll the new dry landing field length is on
the order of 700 feet shorter than current length and the wet landing field
length is no worse than the current values except at the maximum weights.
The data for the B-737 show a difference in the wet field length and it is
ivident, as was stated earlier, that current FAR factors do not accommodate
surfaces that exhibit a SDR = 2.0. Witness the fact that, with the modified
assumptions, the B-737 scheduled dry field length, figure 75, is slightly
less than current AFM values. Thus the scheduled wet field length represents
the true friction levels utilized in test and is considered more representa-
tive of the real conditions than the approved AFM data wctld indicate. For
surfaces more slippery than the reference condition, accountability can be
readily established.

8.0 CONCLUSIONS AND RECOIO4EMTIONS

The conclusions and/or recommendations resulting from the test program are
listed below:

1. From a practical standpoint, there is no consistent or precise
correlation between the various ground vehicles.

2. Procedures for obtaining time correlated aircraft stopping per-
formance data and ground friction measurement vehicle data on wet
runways have been developed and their adequacy demonstrated.
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I* Satisfactory relationships were established between aircraft SDR

and ,,AIBDiy and 4i1-b f:no which wet stopping distances can beI Lcomiitea,

4. Tests of service worn and manufactured *worn" tires show that the
service worn tiras exhibit a tower moment of inertia and higher
friction over a speed range on slippery surfaces than the manu-
factured "worn" tires.

5. Three ef the four types of ground vehicles used each exhibit its
own sLuilar consistent relationship to both aircraft tested.

6. Anti-skid br::'.tig system efficiency reduces as runways get more
slippery resulting in operation at close to the /,skid level
rather thar near the a level.

7. Further examination of alternate methods of comparing aircraft and
6round vehicle relationships are indicated.

8. The COncorde landing requirement evaluation tests have substantia-
ted the requirement and have shown it to be sound and workable.

9. Two changes to the Concorde Special Condition were made as a result
of the tests. The initial approach flight pat argle was changed
from 2.50 to ;'0 and the rate-of-sink at touchdown was changed to a
mean value of 3 ft./sec. with che maximum test data point not to
exceed 5 ft./sec.

10. A revised set of assumptions are advanced for discussions relating
to possible FAR 25 changes.11. Usin,. the ne,/ assumptions the scheduled wet landing field lengths

for the L-lOll and 9-737 were calculated and do not impose any
significant penalties on the L-1Oll but do show a penalty for the
B-737-200 advanced for a reierence wet runway wherein the DBV SDR -
2.0.

12. Accountability for runways more slippery than Lhe reference condi-

tion can he readily established.

13. Results of this test program indicate that discussions shou.d pro-
ceed regardinr, a change to the FAR 25 landing requirement.

14. The DBV was shown to provide a reasonable relationsnip tn the two
aircraft tested and its results can be related to the aircraft
effective wet braking friction coefficient. Use of the DBV to
measure friction characteristics of wet rutsways is strongly
recommendee.
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FIGURE 3U01
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FIGURE 30 (C)
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FIGURE 11111)
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FIGURE 391E)
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FIGURE 304F)
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FIGURE 301fG
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FIGURE 31
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FIGURE 36
CROSS PLOT OF FIGURE 34
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FIGURE 36
L-I1 SPEED BLEED FACTOR
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FIGURE 37
B-737 -FLIGHT PATH ANGLE (A), AND SPEED
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FIGURE 34
L-011 - SPEED BLEED FACTOR DURING
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FIGURE 40
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FIGURE 41
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FIGURE 42

L1011l EFFECTIVE BRAKING FRICTION COEFFICIENT
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FIGURE 43
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FIGURE 46
STOPPING DISTANCE CORRELATION - L-4011
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FIGURE 47
L-10 STOPPING DISTANCE RATIO
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FIGURE 48
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FIGURE 49
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FIGURE 50
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FIGURE 53
COMPARISON OF EFFECTIVE BRAKING FRICTION COEFFICIENT
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WET RUNWAY-SPECAILY MFG WOfj 'R

.40

.0

U.
0 &L .30

.5

.05

.0

4-~1 BRAESO

106



FIGURE 59
COMPAMSON OF EFFECTIV BRAKING FRICTION CGEFFIOENT
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FIQJSE OD

COMAISONJ OF EFFECTIVE BRANG FRICTION CEFFIIENT
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FIGQUI 62
cCMPARSM OF EFFECTIVE BRAIG FFIUCN COEFFICIENT
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FIGURE 68

L-1011 -- COMPARISON OF AFM LANDING PERFORMANCE

WITH THAT OBTAINED USING CONCORDE SPECIAL CONDITION

LANDING REOUIREMENT AT ROSWELL. N. hl. ELEV 3669 FT
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REF. WET DISTANCE - (CONCORDE REGM'T)
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FIGURE 69
B-737 COMPARISOtJ OF AFt,! LArUOING PERFORMANCF
WITH THAT OBTAINED USING TIE COIJCOR1E -PECIAL

CONDITION LANOING REOUIREMENT AT ROSWELL. N. M.

ELEVATION 3669 FEET
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FIGURE 71
B-737 COMPARISON OF AFM LANDING PERFORMANCE

(USING4/RB OBTAINED AT ROSWELL. N. M.) WITH THAT

OBTAINED USING CONCORDE SPECIAL CONDITION

LANDING REQUIREMENT AT ROSWELL. N. M. ELEV. 3669 FEET
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FIGURE 74
L-10I1 COMPARISON OF AFM LANJDING PERFORMANCE

WITH THAT OF CONCORDE SPECIAL CONDITION
LANDING REQUIREMENT USING MODIFIED ASSUMPTIONS

ROSWELL. N. M. ELEVATION 3669 FEET
6000-
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REF WET DISTANCE - (CONCORDE REOM'T)
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FIGURE 75

B-737 - COMPARISON OF AFM 1.' DING PERFORMANCE

WITH THAT OF CONCORDE SPECIAL CONDITIONJ

LANDING R.EQUIREMENJT USING P.10DIFIED ASSUPIPTIONS

ROSWELL, N. M. ELEVATrION 3669 FEET

ANTI-SKID OPERATIVE

ONE ENGINE IN REVERSE
6000 DBV SDR= 2.0, A/C SOR =1.98
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TARKA. V

MODEL B-737
ROSUELL TEST COTIOTN1S

so. ol
App CI ide En4 ines Reverse

Condit ion No. C.W. Flaps Speed SI tpe On Approach Thrust Comes ts

1.20.004.001 Max 40 VREF 2.5 2 Yes Dry;

.002 Mid 40 VREF 2.5 2 Yes Re:e.,ce La Adi t

.003 .-I 40 VREF 2.5 2 Yes

.004 Max 40 VREF 2.5 2 , rv,

.Midi. M d 4-' VREF 7. :6 2 Rt-v-r.,- tjr s',.

.004 M," - 40 VREF 2. i 2 N.. -f t, t

.,07 Max I) VREF-I . .  I Y. (I!) !r-;

.50h Mid 15 VREF-! 2.3 1 "'. (1) Et. ine out efltti.
.009 Mi- 1) VREF- 1 2.5 I Yes (1)

.010 Max 40 VREF 2.5 2 Yes

.011 Mid 40 VREF 2.5 2 Yes Reference landi'os.

.012 Mi:l 40 VREF 2.5 2 Yes

.013 Max 40 VRjI 2.5 2 No W- f

.01 Midi '0 - ,EF 2.S z No - . t I

.015 Ma .40 VREF 2.3 2 No t-th,,t.

.01" Max Is VREF-I ..- , I Y.b (I) .';

.017 Mid 1 VREF-I 2.5 1 Yes 1* En,.ine out cllI.

.0i.s MiIs 1 VREF-I 2.5 1 Yes (1)

.019 Max 40 VREF 2.3 2 No Wet;

.020 Min 40 VREF 2.5 2 No Delav braking until

nose wheel touch-
down.

.021 Max 40 VPEF 2.3 2 No Dr-,';

.022 Min 40 VREF 2.5 2 No Delav braking until
nose wheel touch-
down.

.023 Mid 40 VPRF+1O 1.5 2 Yes Wet; Etfett of

.024 M'd 50 VREF+ 1 0  I. 2 Yr-, % lr , -. i r-p.,,d a A
Lil d,

I 3



TA=L V (coat'd)

No. of
App ,. i 1' --gi-es Reverse

i-di iun N.. G.. lp ptd lt O:f~a W.r~. LL tu'iI -

.02i Mid Is V~j-I 1+ I. I Yes 'er ; F.1 t r .iI ot

& dexope.027 MII] 40 VREF 2.5 2 Yes X-Wi nd!l Not
.028 Mi. '' lrF- I 2.S I i'*s --Wind.. Conducted

* 010 %4A c 40 V~ 2.s5 2 %. Spt-Li al IV ul
ol Mid 40 VKE 2.5 N41 ta c Iured f Ires.

.033 Mid 40 VREF 2.5 2 Nou

.035 MAX 40 VRpftI0 2.5 2 No

. Ws. I Mid 40 VIC 2. 2 No'
J1" m Id 140 VpEF 2.5 2 N.'

VR1:F- I - 0-1t, Eifiat Triou~ural lv. Apprttah Spred

1 36



Table VI
DBV and Mm-Meter Results

from October 15, 1973 Tests on Rumvay 03,
Roswell, N.M.

See Page 6

137
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1AL VLI

L-1011 1ANDImr PERFORMIN E SIURY
FhAPS 42c DIC ASB A.NTI-SKID OPEPATIVE

ROSWELL N.W. RUNWAY 03 ELEVAlION 3oiu Fl.

RUMAY TARGET ACTUAL TKRCET ACTIL THRUST
CONDITION SURFACE APP. APP. SPEED if REVERSERNUMBER I CONDITION SPEED ItMhS) (DEG) (DEG)

.601.01 DRY VREF 163.2 2.5 2.33 NO

.602.02 IVRF 157.9 3.36

.603.07 j VREF +10 L67.8 2.16

.604.03 I VREF 152.4 2.87

.b05.08 * VREF +1O 164.6 2.63

.606.04 VREF 149.5 2.49

.607.10.3 VREF 149.9 1.5 1.97

.608.5 WET VREF +1 io 170.0 2.5 2.97

.611.19 VREF 158.9 2.68

.61.I VREF + 156.5 2.31
.6. VREF +10 168.9 1.5 1.86 YES (2)

64.21I VREF 156.1 2.5 2.61 NO
.615.22 VREF 152.9 29.616.26 ; R F + 0 159.6 2.85'
.617.18.2 VREF 145.6 2.97

.617.12.3 VREF +10 163.4 1.5 1.64

.618.37 VREF +10 166.7 1.5 1.62

.619.24 164.8 2.5 2.18

.620.31 1159.7 2.84 YES (2)

.621.25 151.4 2.99 NO

.623.30 169.2 2.60 YES (2)

.624.18.1 VREF 158.5 2.27 NO.624.38 VREF +10 166.9 1.5 1.63 YES (2)

.625.39 V -i+5 150.2 1.5 1.66 YES (1)

.626.34 VREF +10 166.4 2.5 2.90 YES (1)o627.32 164.2 2.69 YES (2)

.628.35 160,5 2.64 YES (1).t30.23 VRJF +10 167.0 2.5 2.37 NO

.631.33 VgEF +10 168.0 2.5 3.01 YES (1)

.632.27 VREF(AFM) 146.7 3.0 2.73 NO

.633.28 VREF 164.3 3.0 3.06

.634.25.1 VREF +10 161.8 2.5 2.93

.635.41 V VREF(AFM) 146.2 3.0 3.07

.637.10.1 DRY 155.8 1.5 1.92

.637.14 VREF +10 162.1 2.5 3.15 YES (2)

.638.12.1 VREF +10 166.6 1.5 1.76 NO

.638.17.1 VREF 159.9 2.5 2.76 NO

.638.06 VREF +10 167.7 2.5 3.48 YES (2)

.639.11.1 VREF +10 165.6 4.5 5.08 NO

.639.09.1 VREF 160.2 4.5 4.71 NO
S639.12.2I VREF +10 j 165.2 L. 5 1.88 YES (2)

3,4



TALE VIii (-ot'd)

C 1110 TIME AT FAMR /S, GROSS CCG. SECNT ANALYZED
COIDITI OUCT oIwI; AT TOUCHDOLN. WEIGHT POSITION N MAKINGNB1N/SEC.) I F Io-3) c) At

.601.01 7/39/5.07 2.4 357.9 14.4 x x I

.602.02 8/11/40.62 2.0 346.1 14.2 I X I
* .603.07 8/40/43.52 3.3 335.6 13.9 X X x
.604.03 9/13/56.62 2.1 324.6 13.1 X X x
.605.08 9/45/11.78 2.6 313.7 12.0 x x I
.606.04 10/14/37.08 2.8 304.0 13.3 X X I
.607.10.3 10/3-V55.11 3.8 296.9 12.6 X I -
.608.05 12/41/21.28 3.0 347.3 14.2 X X x
.611.19 8/13/31.64 2.1 355.6 14.4 X X X
.612.20 8/48/9.02 4.3 343.7 14.0 X X X
.613.36 ' 9/17/31.38 2.2 334.1 13.8 1 X X
.614.21 9/47/48.2 5.2 323.8 13.0 x X I
.615.22 10/16/44.35 4.1 315.4 12.1 X I I
.616.26 10/44/49.24 2.9 306.6 13.4 x X x
.617.18.2 11/10/12.04 4.3 i 298.8 12.8 X X -

.617.12.3 11/21/29.03 1.7 295.0 12.5 X X

.618.37 13/21/3.82 2.4 1 327.1 13.3 X X x

.619.24 13'49/10.82 4.1 318.0 12.3 X X X

.620.31 14,17/3.26 3.1 308.8 13.6 X X X

.621.25 14/47/39.04 1. 299.5 12.9 X X X

.623.30 7/50/32.34 1., 356.0 14.3 X X X

.624.18.1 8/15/49.71 2.5 347.3 14.2 X X -

.624.38 , 8/41/10.8 2.1 338.8 13.9 X X X

.625.39 9/8/41,.74 1.9 329.9 13.5 X X x

.626.34 9/36/32.57 4.0 321.2 12.7 X X X

.627.32 10/15/58.72 3.6 309.3 13.6 X X X

.628.35 10/44/11.3 4.4 301.0 13.0 X X X

.630.23 12/42/28.22 2.7 348.6 14.2 X X X

.631.33 13/13/27.15 2.3 338.5 14.0 X X X

.632.27 13/44/31.52 5.5 329.0 13.5 X X X

.633.28 14/13/00.84 3.0 319.8 12.5 x X X

.634.25.1 14/43/27.53 1.0 310.8 13.8 X x X

.635.41 15/10/53.4 4.4 302.6 13.1 X X X

.637.10.1 7/41/10.53 3.9 366.4 14.6 X I -

.637.14 7/50/57.99 2.5 362.6 14.6 x X X

.638.12.1 8/10/3.06 1.6 356.1 14.4 X X

.638.17.1 8119/56.06 2.4 352.4 14.2 I X -

.638.06 8/36/57.05 3.1 345.8 14.1 x X X

.639.11.1 8/55/12.90 2.5 339.7 14.0 X X -

.639.09.1 9/11/17.26 1.4 334.2 13.8 X x

.639.12.2 I 9/21/57.3 J 2.3 330.4 13.6 X X X

. ..-



TABLE Vill (cont'd)

VV* WIND WIND RUNdAY PA TAH I TEST AIR

CONDITIO. (KT) DIRECTION COMP.N%7E (IN Hg) (uC) ,, DISANCE
NMBER (DEG) (KT) TFT)

.601.01 3.5 190 -3.3 26.41 8.3 .9037 2738

.602.02 4.0 285 -1.0 8.9 .9021 1940

.603.07 1.0 030 1.0 11.7 .8932 2421

.604.03 1.7 325 0.7 13.9 .8864 1907

.605.08 2.0 060 1.7 16.1 .8796 2020

.606.04 2.0 285 -0.5 17.2 .8763 1962

.607.1U.3 1.5 070 1.1 26.41 19.4 .86% 2318

.608.05 7.0 145 -3.0 26.35 23.9 .8543 2291

.611.19 7.0 0 6.1 26.25 8.3 .8982 1723

.612.20 3.5 015 3.4 11.1 .8893 1689

.613.36 3.0 005 2.7 13.3 .8825 2492

.614.21 1.7 030 1.7 16.1 .8740 1486

.615.22 1.5 110 0.3 18.9 .8656 1237

.616. , 2.0 110 0.3 21.7 .8574 1744

.bt7.18.2 1.5 270 -0.tF 26.24 23.9 .8507 1413

.617.12.3 1.7 0 1,5 26.24 25.0 .8476 2710

.618.37 3.5 300 0 26.18 29.4 .8333 2428

.619.24 2.5 145 -1.1 26.17 29.4 .8330 1783

.620.31 4.0 215 -4.) i 26.16 30.0 .8310 1821

.621.25 7.0 210 -7.0 26.16 30.0 .8310 1314

.623.30 3.3 0 2.9 26.38 6.7 .9078 1946

.624.18.1 3.3 0 I 2.9 26,39 8.3 .9030 1771

.624.38 4.7 330 2.3 26.40 10.0 .8979 2593

.625.39 7.0 345 4.9 26.40 12.2 .8910 2899

.626.34 9.5 0 8.2 26.40 13.3 .8876 2022
9627.32 7.5 005 6.8 26.39 15.6 .8801 1782
.628.35 5.0 355 4.1 26.38 ?6.7 .8765 2264
.630.23 2.0 285 -0.5 26.32 21.7 .8597 1850
.631.33 5.0 105 1.3 26.29 21.7 .8587 1927
.632.27 3.0 180 -2.6 26.28 23.3 .8537 1576
.633.28 4.0 050 3.8 26.26 23.3 .8531 1566
.634.25.1 3.5 120 0 26.24 23.3 .8524 2208
.635.41 4.0 140 -1.4 26.24 23.9 .8507 1521
.637.10.1 2.8 295 -0.2 26.26 6.1 .9056 2054
.637.14 4.8 310 0.8 26.26 6.6 .9040 2010
.638.12.1 3.5 325 1.5 26.27 8.3 .8989 2355
.638.17.1 3.5 340 2.2 / 9.4 .8954 2272
.b38.06 5.0 325 2. 1 10.6 .8916 1822
.639.11.1 4.8 315 1.2 11.7 .8881 1454
.639.09.1 2.0 355 1.6 26.28 12.8 .8851 1538
.639.12.2 2.0 340 1.3 26.23 13.9 .8817 3155

-WIND ANEMOMETER MIGHT IS 15 FEET ABOVE THE RUNWAY.
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TABLE VII (concl.)

-TEST TRANS TEST STOP VTD - AIR

LCONDITION DISTANCE DISTANCE TEST ITEST ,TUC

NUMBER o FEET) (FEET) (rUs) (KNS., 50' TO TD

.601.01 543 2562 152.3 1145.7 1 9.95
.602.02 564 2412 150.2 143.5 7.36

.603.07 401 2640 155.9 151.3 8.85

.604.03 479 2043 145.3 140.C 7.56

.b05.08 320 2483 158.9 154.6 7.41

.606.04 311 2497 148.6 145.9 7.69

.607.10.3 1266 - 144.6 131.0 9.29

.608.05 106 3110 163.4 162.5 7.89

.611.19 1 353 4526 152.0 148.6 6.80

•612.20 85 5707 151.4 150.7 6.59

.613.36 547 4590 159.8 151.3 9.11

.614.21 507 5575 152.2 147.6 5.74

.615.22 300 6137 148.2 145.4 4.87

,616.26 92 6819 152.1 151.6 6.59

.617.18.2 340 - 141.7 138.9 5.75

.617.12.3 652 - 148.9 141.9 10.32

.618.37 304 6438 151.9 148.8 8.99

.619.24 244 6433 160.4 158.4 6.42

.620.31 314 4568 150.5 147.8 6.75

.621.25 339 6861 148.8 145.8 4.92

.623.30 253 4738 160.1 157.7 7.07

.624.18.1 943 - 153.8 144.9 6.80

.624.38 912 3877 155.4 146.4 9.60

.625.39 364 4492 150.2 146.7 11.28

.626.34 183 5129 156.8 155.0 7.79

*627.32 195 4276 155.9 153.7 6.89

.628.35 383 4940 151.0 147.2 8.77

.630.23 690 7023 162.8 156.5 6.58

.631.33 149 7481 162.4 161.3 6.93

.632.27 468 5878 140.6 136.7 6.35

.633.28 769 5680 160.6 153.1 5.83

.634.25.1 966 5748 153.1 144.2 8.23

.635.41 2217 4360 146.0 124.7 6.05

.637.10.1 1009 - 150.6 140.8 7.86

.637.14 398 2437 154.2 149.1 7.49

.638.12.1 1190 - 154.7 142.6 8.70

.638.17.1 977 - 150.5 139.9 8.73

.638.06 1054 2096 163 149.,s 6.57

,639. 1 11 894 - 161.5 155.9 5.30
.639.09.1 960 - 1.56.0 150.4 5.82

.639.12.2 1121 2024 150.2 140.3 11.80
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TABLE IX
B-73? IANDDCC IERFORIMACE SUMMHRY
ANTI-SKID OPERATIVE ROSWELL N.M.

RUNlWAY 03 ELEVATION 3669 FEET

ACTUAL !
RUNWAY TAR;ET APP. TAIET ACTUAL I

CONDITION SURFACE APP. SPEED T S 'THRUST
%NUXER CONDITION FIAPS SPEED KThS DEC DEG IEVERSER

75-2.001.1 DRY 40 VREF 138.5 2.5 2.06 YES (1)
75.2.002 143.2 1.85 YES (1)
75.4.003 125.0 2.36 YES (1)
75.2.004 134.0 2.27 NO
75.2.005 . 133.0 2.26 NO
75.4.006 40 VREF 127.5 2.30 NO
75.2.007 15 VIW.F-1 157.2 2.32 YES (1)
75.2.00b . 15 VREF-1 143.3 2.17 YES (1)
75.4.009 DRY 15 VREF-1 139.5 2.51 YES (1)
75.3.010 WET 40 VtEF 139.4 1.95 YES (1)
75.3.011 131.8 1.83 YES (1)
75.3.012 126.2 2.28 YES (1)
75.3.013 136.1 2.27 No
75.3.014 126.6 2.09 NO
75.3.015 40 VREF 128.6 1.93 NO
75.3.016 15 VREF-1 154.9 2.05 YES (1)
75.3.017.1 15 VREF-1 144.4 2.51 YES (1)
75.3.016 15 VREF-1 146.0 1.82 YES (1)
75.3.019 40 VEF 41.5 2.06 NO

75.3.020 WET 122.8 2.74 NO
75.2.021 DRY 145.2 2.37 NO
75.4.022 DRY VREF 130.0 2.5 2.19 NO
75.3.023 WET VREF+l0 145.0 1.5 1.40 YES (1)
75.2.024 DRY 40 VREF+IO 142.4 1.96 YES (1)
75.3.02- WET 15 VREF.1+5 143.2 2.03 YES (1)
75.2.026 DRY 15 VREF-1+5 141.9 1.5 1.99 YES (1)
75.2.999 DRY 40 VREF 134.5 - - NO
75.4.030 WET 40 VREF 138.2- 2.5 2.08 NO
75.4.998 DRY 40 VREF-1 137.b - - NO
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IXBLE iX (cont'd.)

IRL'%, TDI AT RADAR K/S GROSS C.G SECNT AMALYZED
CONDITION TOUCHIDOWN AT TOUCH IHT POSmON 1
NUMBER (a/MIS) fl/SEC (110-3B) KC AIR TRANS STOP
75-2.001. 1 7/38/30.21 3.1 100.2 9.6 X x x
75.2.002 14/14/26.87 3.4 97.1 8.1
75.4.00J 7/44/2b.44 3.4 90.9 6.3
75.2.004 S/04/12.57 3.5 96.7 8.8
75.2.005 14136/31.16 2.s 94.1 7.2
75.4.006 8/28/00.44 1.8 85.8 6.4
75.2.007 13/48/53.6 3.3 100.5 9.7
75.2.008 14/57/29.83 2.7 91.5 7.1
75.4.009 d/05/16.18 2.3 88.7 6.2
75.3.010 8/20/55.84 4.3 101.2 8.2
75.3.011 10/50/03.34 3.9 95o7 9.1
75.3.012 12/41/17.06 1.6 83.5 6.4
75.3.013 !11/33.22 2.1 97.1 8.8
75.3.014 11/47/17.64 2.8 89.4 6.3
75.3.015 16/25/08.41 3.0 81.3 6.7 I
75.3.016 10/19/40.30 3.3 99.5 8.4
75.3.017.1 15/08/08.83 4.1 89.5 6.3
75.3.016 12/13/34.69 4.0 86.6 6.3
75.1.019 9/31/51.56 !.0 102.5 P.0
75.3.020 16/00/39.46 2.0 83.8 6.5
75.2.021 13/26/39.72 4.7 103.5 9.2 I
75.4.022 7/22/43.03 2.4 94 8.0 I;5.3.023 11/17/51.35 3.1 92.6 7.2 i
75.2.024 15/23/54.79 1.2 88.1 7.5
75.3.025 1)/34/03.22 1.4 86.*7 6.3 I a
75.2.026 I 5/45/30.o8 2.5 85.5 7.6 X X X
75.2.999 6/22/42.30 1.2 ' 94.2 7.6 X - -
75.4.030 10/36/40.30 5.2 102.0 8.1 X X X
75. 4. 996 /44/30. S2 1.4 83.8 6.4 X X

, , l + +



TABLE IX (cont'd.)

WIND TEST
WIV.ID RIN'WAY AIR

CONDITION DIRECTION COMPONENT PAM TA M T DIST.
NUM BER (KT) (DEC:) (KT) In W!g) "'C FT.

75-2.001.1 4.6 325 1.9 26.52 8.9 .905 1568
75.2.002 3.0 45 2.9 26.47 24.4 .857 1405
75.4.003 3.0 275 -1.3 26.54 i.6 .917 1578
75.2.004 6.0 320 2.1 26.53 11.1 .899 1464
75.2.003 1.5 145 -0.6 26.46 25.0 .855 1514
75. 4. 006 4.8 325 2.0 26.55 8.9 .907 1858
75.2.007 4.0 45 3.9 26.49 25.0 .855 1633
75.2.008 3.0 210 -3.0 26.46 25.0 .855 1713
75.4.009 2.6 295 -0.2 26.55 7.2 .912 1651
75.3.010 1.0 120 0.0 26.57 11.7 .898 1559
75.3.011 9.0 165 -6.4 26.56 17.8 .879 1913
75.3.012 7.- 175 -6.1 26.53 22.2 .865 1534
75.3. 013 4.C 130 -0.7 26.57 14.4 .890 1610
75.3.014 9.5 180 -8.2 26.57 21.1 .870 2076
75.3.015 -.5 135 -2.2 26.47 25.6 .853 1736
75.3.016 10.- 135 -2.7 26.57 16.7 .883 1596
v.3.)17. 1 5.5 140 -1.9 26.48 25.6 .854 1409
75.3.017 5.1 145 -2.1 26.57 21.7 .868 1822
75.3.019 9.0 160 -5.s 26.57 15.6 .816 2235
j3.k20 10.0 165 -7.1 26.47 25.6 .853 1695

7.2.02 Q.0 4 7.7 26.50 24.4 .858 1339
73.4.022 3.0 260 -1.9 26.54 4o5 .921 1635
75.3.023 7. 155 -4.5 26.56 lb.9 .876 2812
73.2.024 1.6 235 -1.5 2s.44 25.6 .852 2294
75.3.021 11.5 155 -,. 1) 26.47 25.6 .853 1966
7 ,.2.026 3.0 150 -1.5 26.44 25.6 .852 1782
75.2.999 I0.- 340 .7 26.54 13.3 .892 1539
75.4.030 . 350 l. 26.55 18.3 .,177 1669
7 .4.99 4.2 330 2.i 26.36 10.6 .901 2018

.. iwl Ai . ,u ,it, 1 ,+ Ab,,'o , in wa2'.



TABLE IX (Cont'd.)

TEST TEST
T ANS STOP VTD VIDACONDITION DIST. , DIST. TEST TEST AIR TIM

NY1 JER FT. 4 FT. KTAS K1kS 50E p T.D.

75-2.001.1 221 1844 141.0 138.3 6.72
75.2.002 128 1' "  140.8 138.7 5.96
75.4.003 230 1487 126.7 123.9 7.27
75.2. 004 144 1634 134.3 132.0 6.16
75.2.005 171 1740 132.4 130.5 6.72
75.4.006 186 1431 125.3 123.1 8.75
75.2.007 79 1988 154.7 153.4 6.33
75.2.008 205 1919 145.0 142.6 6.84
75.4.009 178 1759 139.0 137.6 7.00
75.3.010 190 3426 139.2 137.5 6.58
75.3.011 391 3813 131.6 127.9 8.10
75.3.012 285 3435 125.4 122.7 6.82
75.3.013 438 4299 135.6 131.2 6.94
75.3.014 216 4620 125.8 124.0 8.98
75.3.015 234 4305 126.0 123.9 7.88
75.3.016 345 5441 156.0 154.4 5.95
75.3.017.1 134 4680 143.3 142.6 5.70
75.3.018 433 4342 146.3 143.4 7.24
75.3.019 572 3804 140.7 136.4 .88
75.3.020 273 4153 121.2 118.3 7.65
73.2.021 269 1788 145.3 141.5 5.77
75.4.022 321 1693 130.3 127.0 7.26
75.3.023 237 4095 137.3 134.6 11.31
75.2.024 269 1607 137.2 132.2 9.49
75.3.025 391 4773 143.6 141.9 7.66
75.2.026 203 1893 144.0 142.4 7.27
75.2.999 - - 134.5 - 7.11
75.4.030 66 5220 134.6 133.9 7.27
75.4.998 413 - 128.3 123.4 9.04
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CO~~~ -ORi: "17 -T I ~ ' :-1. -. r-., i'. TFZT S

AIRPORT: RCWL ~'RI**..V: 03 SUR-ACE- . C'1--EIt* Y'"y. !AEV. 3666 FHET

W'AIER DEPIH D)ATA

I,- o..-

V/C (7 .-. .

~~.f 
- _7 ___

Il y 1

I.Q

___ , - * *): *.* * *.' '.1 .02 ."

-- ~00 1.01 .' *-

- - - - - - - - - - - 5 -- - - . . - -



TREK(c -al.
co.%rC,,!ir Tc; CP!)IT7C*: - I ANN= TRFIFE'T EVA1.IATION TEISTS

AIRPORT: JKOS%,7LL* ~. RtU?',AY: 03 SURFACE: L-C.CKETE MEAN ELEV. 3666 FEET
AIRCRAFT: L10l11 RtWAY SLCFEz -. 0(34 RrNVAY CONDITION - IJET

UIATER I!EPTII flATA

IFFF~ '!A1--AT_ 1 AF-'TR AIR-RAFT AFTER (:RoLI;: VEHICLES!

AN :o, iiY CEN- 'R IC:T A'. C:!-R IGHiT AVG. LEFT CEN- RGTAGA. D Ij! : IH Ic
A/ TERTE

L )_ 1)

K !.oI ..1)4 0 .03 ~11t7
77 7tI~h~ffiffi jL~p I;JV=Z 06771

___00,_____ .1,2.0-01

- 0 11,0 *O1 U '2 p
(1 1.0

I~~ __1 __,_ I

WJ. ~ Q00 1 i dol 11 .0Q-4 ~,76

A> 2 7 < 7 J, Io 1,,~ 14,__ o7 .4

----------- r - ~ '' ~ I-



COtNCM!)rF 5'?FtC!-L cnrITT1o:: - I 5D1Tu REOtV!RFMLEN'r EVA1 ATTO!- TFSTS

AIRPORT: RIOSWEtL, N.M. RI'sWAY: 03 StRFACE: -CONCRETE MIiN FLEV. 3666 FEET
AIRCRAFT: I-miu 8t'NAY SLOPE= -. 0ef34 RUNWIAY CON !TTOC: - WET

WATER DFT'AI DATA

I.-Ir'm F . !! t - T 1 ArTER Alp .-AT IAf'FR C 'tA! .!7CLES

At(- i9 E,;- !!If ir ?AU'. LEir ' '.: - VT AVG. I EI- F.'.~- P.!-;:T AX.
A/C fFP. TE TER

. .01 .01

411 + j- i- -
_-01

AV__

(I fil iL

-.. ---- I oi -

0- 0 63 ----- -u -7 - -lo_

0_ -00_ -

___ __ - ~ 9 ___ __ __ ___.01J ( .01~ .0L
_11 It -



1XILE X (cots, 4_,
CO ICORIE SP-rvAI,. CO%)'ITIC:S - I A.DING RrOI'IRE ET.r EVALATIOX TESTS

AIRPORT: ROSW'ELL, N.MX. RLIWAY: 03 StIRFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-1Ol RUNUAY SLOiE= -. 003!1 RI'I.AY CONDITION -WET

WATER DEPTH DATA

BEFORE ATR RAFT AFTER AIRCRAFT j AFTER CROU D VEHICLES
~ATE T T - - -I1

ANI) TION LEFT CEN- RIGHT AVG . [F CEN- im T AVW.. LEFT CEN- RIGHT AVG.
AIC TER TER TER

, ( =0 . L 4 0 ' n2 .11; .41 h L;" .1)1 i 0 .003 0 -... .. 0 " •,0

051 .01 -rl -__ 01 1 n] III
- , ... t L 101 0

l _ _____I . ): 1-.1 , .1) 1i. .. .j I I.0), .,,I. .LLL.¢.' ) _uLt J.....r. _. )o

- 1- - - 11 - 0 1.
___._0 0, , 7 Io± I ,,,,, [

A . *s .iI -)' .l '-IU~I il 4 i 0h LI 'LL~.. 0 ~ l.w__ ,__ - .-

10 -.1 ., oI, ort_ _ _il

11 6 Ll " - -

;.'!I _ *- ---- ( _- - - -

I -. Q

___--___l j 1 2; .': L . 0 :.) ;C4j .O1 ,, .01 j

.02, I.(, M , . ,. > .) . o . .o 7

Of. 1 - P- -- 2 1.-0--

.0 o,, f.)_. ._.! .!- o" " i0 .00

!il
t
~ ~~~ 4I , ~ ,- ii IIIiI - . o .... .0- 'o Ull ......... .0 ...03-



ThSLE X ( out' 1)
COUMCCDE SPECIAL C0 t'ITIMOs - LAMDING lRFI[RMqIM EVALL'ATION TESTS

AIRPORT: ROSWELL, U.N. RUNAY: 03 SMlFACE: CCCETE PFAU ELEV. 3666 FEET
AIRCRAFT: L-loll RUIAY SLOPE- - .034 RL'WtY CO1DITIO 4i - VET

j UATUR DEPTH DATA

1973 IIEFONE AIRCRAFT AFTER AIRCRAFT AFTER GRWXD MEICLES

AND TIOE LEFT CEl- RIGHIT AVG. LFT CEll- tlGiT AVG. LEFT CEll- RIGHT AVG.
A/C TER TER TE

10/25 1 .05 .0 S .5 0 2 .0 .012 .01 .005 oo --,

2. .......02 W m uG0 005 o 1.03 -- 1
.18.1 3 1.! .0 .05 05 _n 2 01 Ot 01 .0- ]-1

4 .06 .07 .. 0 JLL .01Q.L 03 -03..f.a... -021.. -0.... £L.. 1... .nl)
- - - " t r i

6 .02 .06 .03 i037 a.03 1.06 .04 &.0432..1L.

I IO LFT I,- -IlTAG -F C - -IH V.LF Cl- RGTAG

AVG 1.035 .06 .053 .049 01 .023 .024 1.019 .01 .013 .015 ,.13

AVG TIME I 1807 W1

10/25 11 .03 .0 .04 1,04 -aL..41. 1Z fl.. _no%. 7ludi. .L1L...
18. .05 .09 .09 05 .00 .01 .02 .13 . 0 .01 ..o-3

13 ~o5 o .0
_.5.110 .02 .017 0 .01 1.003

4 .05 0. 07 !. O L ,7 [.01 .03 J.03 1-0 3 () . (Aln .nlil

5 .03 1.0 L037 2 .0 .0 3. 0 .01.

7 1.07 .0 7 1 .0 7 .03 .03 .04 .03 .0 .01 .03 .02
h . 10 .06 10 0o7 .o0 .03 .06 .05 03 .05 .02 033

AVG .05 .059 .018 !.027 .025 .1.. L0 .016
TV 'imE - - 4

10,25 1 .03 .0b 4.04 .05 .01 01 .01 .()1 .005 .005 .005 .005

2 . .005 0.09 .0 i .007 - -
39 .04 03 I.05 .0 7 0 .01 .0f .07 . 0 .02 .01

-. I c 0 .017 .O

4 .04_ .07 !.07 1.06 .1 . 0 .-, 005 .01 1.01 .008
7 .o7 . L 1.0 _o _ .0 .02 .01 '10 1.01 .003

.04 .07 1.03 .07 .02 .06 .02 .033 .02 .06 .03 .037

I .06 .06 ' .06 1.06 .03 .0 .04 .033 .02 .02 .03 .023 1

6o' .o .o n~o fi .o -02- t -04 1.oo3 .o05 .03 .037

], .j.0 .0jVo7 0 0 .0.0 .71 02 0 1803 .0

AVG . 0 58  1 .01
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TImLE x(cn£
CONCORDE SPECIAL CflDITyO*.:S - LAVD1?N RFQVIRci:.MM E'.ALrATI0OI TESTS

AIRPORT: ROSIELL, X. X. RUWAY: 03 SURFACE: CONCRETE MYAZ ELEV. 3666 FEET
AIRCRAFT: L-1011 RUW~AY SLOPE- - .0034 31 WAY CONMITI0ON - WET

WATER DEPTH DATA

1973 BEFRE AWIRAFT AFTER AIRCRAFT AFTER (ROUND VEHICLE-S

AND TION LEFT CEN- IRIGIIT AVG. LFT CEN- kIGHT AVG. LEFT Clii- RIGHT AVG.
A/C TER I TER Tat

10/25 .02 .04 4.05 .037 .00G.I005 .01 .001 .005 .005 005 .005
-. 02 1.06 1.08 .060 .005 005 1.02 .01 -

.1 3. .... .0 .ou .0j .053 .01 1.0 I.oz .01S .01 .01 iii .01
4. .0" .0_ 1.0. u7J .1)1 Iu .03 .u, Otu .01 .02 .012

5 V U k4!L.iQ u 01 0.-j o GI .003
- 6 . 07QL .04 iQ.05 .02 .06 [.06 1.047 1.02 .06 .04 .04

.07 L... .07 1.07 07 f04 .04 1.037 1.005 .005 1.005 1.005
10 -10 _09J !.09 _L 1-1 .00_ ~ . .2

- W .047 . 2_1.0 59 .014 Lf026 03 .04109 018 .014 .014
AV6 TIE o:; - -098 -94-

2___ .0 . 02 1.0. 031 -05 00 .01 .0 - - --

01 51 .02 4 '1 .0 .04 1 .0 05 .05.01 .00 .01 05 0 .0 05 .0 057
2 0 .1 _00 -05~3 .005 .005 .0 o3_ .01 .0 -.3I02
72 .03 .h 0 7 .0 .02 .02 .021 .012 .01 .01 1.01 .01

.0__ -.08 ~ . 00 .02 .0.07 .015 005 .01 .3 .02 0 .0 123
- 3 .052 .0 5 .04 .0 09.0 .02 .01 .0 .01.016 .019 .0

I o"Q. .07o.. ..Q...0 0 .01 .01 .033 .02 0 003

.3 3 . .05, 09I09 9.2 .019 .00 .000 .0'16 .019 .013

4 .00 .07 .0 0 7 0 .02 .03 .0? 0510 .02 .012
S .03 1.02 .05) .01 B u .()1 .01 .00/ 0 -. 01 .01j... .007

h .03 .08 .06 .057 .02 .4 L.0d27 .01. . 02 1 .0L21
/ .05 t.05 r0 1 05 7 .02 .02 .03 .0.13 .01 .01 .01 .01

10 o9 0 q .f _ .0) .0 .04, .04 .ul .uj Oi.l
AV(, '77 I .0i. .4 .01. .011 1.015 .016 .0141

A~1I~o~ 1_11_11 .011051



T1BlE x (coat' i)
CONCORDE SPECIAL CONMITI0. - LAit G REQtRE!Er EvALUATION TESTS

&£1t0T: ROS ELL, U.N. lKWAY: 03 SURFACE: 'CONICRETE MEAN ELMV. 3666 FET
AIRCRAFT: L-1O11 iUWAY SWLPE -. 0034 RL'.GAY CMWITION - loElT

VATri DEPTlI DATA

1073 BEFORE AIRCRAFT AFTER AIRCRAFT AFTER MROU DVtICLES
DATE STA- - - - - - - - - - - - --

AMD TION LEFT CEK- RIGHT AVG. Fr CEN- KIGT AVG. LEFT CEN- RIGHT AVG.

10/25 1 .04 .06 .05 .05 .01 .01 .01 .01 .005 .005 .005 .0O5
2 .04 .09 .08 1.07 .01 .02 .02 .017 .01 !.01 .01 .01

.23 3 .0 5 .04 .05 .047 .01 .03 .02 .02 .Ol .O1 .01 .01

4 .05 .O .08 .067 .01 .03 .01 .017 .005 .01 .005 .007

5 -na& .f1A .n1 -L -n2 fL n n 01 -003-
6 , i.0 .. .007 .OL .005 .1 .00 - - - -

7 1 .04 .0% 0 .0 523 .03 .-0L .01 0 A.00
A -os ai _ p7 - _lL _116 0h r. in nq tL .171

AVG .04 .06 .062 .054 .015 .024 .022 .02 .008 .013 ,011 .011
AVG TIHE 12 33 24 ^1t ~s;

I I

10/25 1 .04 .09 -06 .0 ach _ni -_ o s _ nriD -s -nn, - q
2 .06 _09 -09 -08 All _02 -n? -017 nL ni nlu fil

.33 3 .03 .or 1.05 .05' .02 .01 .01 .013 .01 0 1,01 .007

S U4 -06 -O-! 0 .0 .02 _A17 In n In1 1
5 .03 .03 .06 .04 0 .01 .02 .01 0 0 .01 .003

A .05 .08 .06 .063 .01 .01 .01 .01 - -

7 .05 .05 .06 .053 .02 .02 .03 .023 .005 .005 .005 .005

8 .09 .09 .01 .093 .06 .05 .06 .057 .02 .01 .01 .013

AVG .051 .067 .07 .062 .017 .018 .022 .019 .O7 .004 .04 07 .006
AVG TIME 1305 1315 1325

10/25 1 .04 .06 1.04 .047 .005 .01 .005 .007 .005 .005 .005 .005

2 .04 .08 .07 .063 .02 .02 .02 .02 .01 .01 .01 .01

.27 3 .0, .0S .01 .043 .01 .01 .02 .013 .0: .01 .01 .013

4 .04 .06 .08 .06 '0 .01 0 .003 0 .01 0 .003

5 .03 .03 .05.0 . 01 .01 .01 .0l 0 0 . . 003

6 .05 .0, .04 .053 .02 .01 .01 .013 1.005 .005 .005 .005

7 .04 .06 .07 .057 .01 .02 .02 .017 .1 .1 01 .01 .01

li.0 .07j.09 .0 .03 .04 .01 .01 .013

_ AVG .046 .06 .059 055 .012 .015 .016 .4 0 .007 I M. .07 008
AVG TIME I 1334 134t 1354_"

153

.4



AI

UBLE X (coacl.;
CONCORDE SPECIAL CXMaITI0S - LM!ING REQIRET EVALUATION TESM

t AIRPORT: ROSWELL, U.N. RUA Y: 03 SURFACE: "CONCRETE MUM ELEV. 3666 FEET
AIRCRAFT: L-1011 RUMAY.SLOPE- -. 003& RL'M2AY CONDITION - WET

VATEU DEPTH DATA

BEFORE AIRCRAFT AFTER AIRCRAFT AFTER Rt' VEHICLES !

AM TION LEFT CEll- RIGHT AVG. LEFT CEl- IGHT AVG. LEFT CEl- RIGHT AVG.
A/C TER TER TE

A .. .... ..... ..

IU L ,~ .. . .U1k .u ".," .J.,.75.

_ _ .03 .07 .07 .057 .01 .01 .01 .01 .01 .01 .01 .01

4 .03 . 0 6 0 4 -0
5 .02 .01 .03 . 0 2 0 0 0 0 0 0 0 0

.04 .03 .03 .033 .005 .01 .01 .008 - - - -

7 .04 .04 .06 .04? .01 .02 .02 .017 .01 .01 .01 .01 f

.08 .0t; .10 .087 .01 .03 .03 .023 .03 .03 ,01 .023
AVG .035 .045 .05 .043 .OOb .012. .012 .01 .Ul .012 .006 .009

AVC - j11402.( 14 14. 14i5

--- -t I 1 ~ ~

10-25 1 .05 .05 .07 .0 .01 .012 o .00s All p . 0 05
2 1 .0 9 .05 .07 .01 .01 .01 -013 - - - 1

.2 5 . l 1 n i, _ 6 _ n & A l& A ?i -n I 0 2 _ Q 7 _n l _ h i . _ h i _0 1 ~
4 .03 .05 .07 .05 .005 .02 .01 .012 .005 .01 1.01 .0081

-1 03 .03 .03 .0"3 .01 .01. -01 01 a 01 70 , .0

6 .3 .o.0, 0 .01 .02. .0, .013 !
- 7 .03 .05 .0' .0471 .01 .02 .02 .017 .j .02 .01 .01

- .10 .08 .09 .09 .06 .06 .06.06 .05 .05 .02 .04
A ( , .0 45 ,0 5 7 0 5 .0 5 1 0 1 6 1 -2 1 _ n Mlq 1 .il E 1 1 _o 1 6i -m 1 _ il 1

AMC "H .E 1434 1445 1453

-i- - I i iI-

10/24 1 .05 .05 .02 .t. .005 .. 05 . .-00 S .&00 ..-( .a% 05 .0s
2 .04 .09 *.09 i.073 .01 .01 .O1l -OIL .01 01 .01 .0|_ !

.41 3 .05 .04 1.04 .043 .01 .02 .01 .013 .01 .01 .01 .01
4 .05 .Ob .01 .of ) .01 .02 .02 .017 .01 .02 .005 .012

5 .03 M .05 .037 .01 .01 .02 .01 0 0 .01 .001
6 .03 .064 .(4 1 .047 .01 .01 .01 .01 .005 .005 .005 .005
7 .04 .05 .05 .047 .0 .0? .01 .02  02 017

8 ..07 j .08 ._07 .073 .06 .05 . 6 .057 . 0L 2 .03 .03 .027

AV Q _ .045 .057 .05i .052 . D V -17..Z18 .0 .018 .00 . .01L .012 011
AVG T IE 1501.5 1512 !1o

1 54



I
CONM:RDE SPECIAL CO.*'9ITlC,'.S - LARDING RF I'IRE!EVNT EVALUATION TESTS

AIRPOR T: ROSWELL, NM.. RUMAY: 03 SURFACE: "CONCRETE MEAN ELEV. 3666 FE
AIRgCRAFT: 4 - I i T RUWlAY SLOPE- -.0034 RUNV &Y COM ITION - WET

WATER DEPTh DATA

1973 BEFORE AIRCRAFT A R FT AFTER VEHICLES f
DATE I I

AM TION LEFT CEN-R IGHT AVG. LEFT CEll- RIGHT AVG. LEFT CElN- RIGHT AVG.
A/C TER TER TER

10/7 1 .05 .06 _10 .07 .02 .02 .02 .02 .Q .01. 015 .017
2 .02 .09 .10 .07 .01 .OI ,01 .01 .l 1.J . 1 L....

.010 3 .05 .08 •Ob .07 .01 .02 .01 .013 .02 .01 .01 .013
4 .04 .06 .09 1.065 .01 .01 .01 .01 TR TR .01 .0i

5 .04 .06 ..07 !•06 .02 .0 2 .02 -h1 _0n -A .
6 .02 .06 .06 .047 .01 .01 .01 TRt .01 •01 L 0

7 .08 .05 .08 -.0 .o .o3 .o7 .05 ._nl .n .n 37

8 .05 .06 .06 :.057 1.04 .05 .03 .04 .03 .0l ,.04 .033
AVG .044 .065 .08 1.063 .021 1 .021 .022 .0213 .017 .X17 .01Q .0177

AG TIME 10809. 0822 0826

10/17 1 .07 I.07 .07 !,07 .02 !0.2 .02 -02 .n7 -.n. . 02 -2
1 2 .08 .10 1.10 -. 09 !.0 . .07..0 .. 17

01L 3 1.07 .08 0 -aft - 027 _ 1 - _l - n. . ,nn7

4 .05 .06 1.09 j.067 .01 .02 .02 .017 - .01 .(1 1 .007
5 .05 .06 .09 1.067 .03 .03 .04 .033 .02 .02 .02 .02

6 .07 v.06 1.05 .06 .01 .01 .03 .017 .01 .01 .01 .01
7 .0 5 1 .0 5 J .0 3 .0 4 3 .0 5 .0 5 . 0 5 . 5 .o . .0 5 -s -n :; .
8 .05 .06 .07 1.06 .04 .06 .05 .05 .05 .05 .04 1.047

AVG .061 .067 1.072 1.067 .024 -026 .030 .Q27 ..271 2.06. _nq2 023
AVG TIME 1084 1 0853 085R

10/17 1 .06 05 1,053 1.01 -02 .0? _.17 .Zl a1 _n nl
2 .06 .09 .08 f. 077 1.01 .01 .02 .013 . .. 1.03 0.13

.019 3 .08 f .08 .08 1.08 -1.02 .02 .013 01 .02 - .010
4 .06 .10 .10 j.08_ .03 .01 !.04 .027 .01 0. f .03 .017

5 .07 .08 .10 1.083 1,0? .03 ()5 . 22 ..? . - .. . -023
.. 07 .07 . 07 . 0 .04 .04 .01 .02 .02 .017! 0710 .074K07 .26... '" "'O4 i8~2

7 0_08 U.0 6, ,07 0 M 1 .06 .04 . . .
08 .08 ].06 .067 .04 .03 1.04 1.037 03 03 .03 .03 1

AVG .07 .076 1.074 .074 .626 .02 .. 018.025 1 .019
AVG TIME _____ 0942 t - 0959

155



LAE Xl 1 .. o,|

CCCORDE SPEC',AL C0%DITTW':S - L .DANG REQ'TRF!E.-T OVALUATTON TESTS

AIRPORT: ROSWJELL, N.M. RUWAv: 03 SURFACE: CONCRETE M.AN ELEV. 3666 FEET
AIRCRAFT: B-737 RULWAY SLOE= -.003!& RLNIWAY CONDITION - WET

MATE DEPTH DATA

1973 BEFORE AIRCRAFT AFTER AIRCRAFT AFTER GROUND V1EHIICLES
TE A"

A TIOY LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG.
A/C TER TER TER

RUN 
___ - I

II17 1 .06 .O 1.7 -. 067 .11 .1ul .02 .O13 .01 .01 .02 .013
2 .08 .10 .10 1.093 .01 .01 .03 .017 .005 .01 .03 .015 1

.016 1 .08 T.07 f.07 1.073 .07 .CI .02 .017 .005 .01 .005 .007
-. .07 .10 1.07 1.080 .005 .01 .01 .008 .005 .01 .02 .012

.06 j.07 . o9 .o73 .02 .02 .02 .02 1.02 .01 .01 .013

h .07 1 .10 .o 1.077 .O 1.1 .m005 1.008 .01 .01 .005 .008

7 -. .04 .08 ]08_ .067 .02 .03 .03 .027 .02 .02 .02 .02
R, .05 -i -07 . -O()-, Q . 0 3 . .0 3 .03 -0 -1 -0-1 -01, -O4 0- 1

AVG .064 j .08 .076 1.073 .015 .016 .021 .0174 .013 .014 .018 .015
AV, TIME I I - 1: 10:29

1!71 .01: 6 06 1.0)7 .01 1.01 .02 .013 1 . 01 .01 .01

2 .0 !.9 .10 .093 .01 .01 .13 .017 1.005 1.005 .03 .013
.011 3 .o8 .08 , .07 .077 .00 1.02 .005 I .010 .01 .01 .005 .008

.03 .08 .10 .077 .(105 ..1 ... .008 .003 .01 .02 .012-
S .07 .07 .08 .0/3 .02 .02 .0 .j023 .01 .02 .01 . 013

f .04 .06 .05 .0) .005 .02 o2 .015 .01 .01 .02 .013

7 .03 .06 .08 .063 .02 .03 .04 .03 . - -

8 .0o7 L 0) .O 3 .03 .04 .03 .04 -03 .04 .04 .037
_ .,,v. .057 .07. .o77 I.009 .016, .2 .023 .19 .011 .015 .019 .015

__ _ - ___ I t .... - -A G T IM E _ _ _ 1 0 3 9 1 ) 5 2 1__ __ _ _ _ 0 5 6 . 5 1

10/17 1 •01 4. .07 0 .7 )0 .1o 1 .02 .013 .01 .01 .015 .01
.. 6__ ., . ,) 1.1,o t .,o .01 .02 .(0 .02 .005 . 0. 02 .u12.023) 1 .08 .08 0.,7 .077 0); " ' 00,') l.)7 :'0 / , o o, .{T

4 .')-( : .07 " (U i' )7 .()h .01 O!.007 ! ..005 .0 .002 .01 ,
.02 (1- 0 . 07 O . 00 .. 07 .005 .01 .02 .037

. , 10 1 08 . 1 .02. .03 .0. .03 .1)1 1.01 .01 .018

.0 7 U4 1 0- .02 .1)4 1.02 1)27 02'(2 .0 2 .023

_0_"_[ .0'. 0 W ,7 .0 i . 03 . 0 .) .03 .03 .03
AVG 71 _071 .008 . 01 1 . 022 .019 .011 1.(14 .017 .0144

AV( 1 11 2

I 'o



TAbLE X -
CONCtDF . , C0ITIl'.' - .LMM. RrqgtIRF-vL'T EVALUATION TESTS

AIRPORT: ROSWELL, X.t. RLIMAY: 03 SURFACE: "CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUMWAY SLOPE- -. 0034 Rt'WAY CONDITION - WET

MATER DEPTH DATA

1 7 BEFORE AIRCRAFT AFTER AIRCRAFT AFTER CROIND VElICLES
DT STA -

AI TION LEFT CE%- RIGHT AVG. LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG.
A/C TER TER TER

ho; I" 1 . , 06 o 057 Ul Q,_
I L . 1; 7 .)1 1.c' 63 Lai i

__._,_____ l Il" " ' __1____

U. .," i T7 . . 1 .,4 ".of 02 01 ' .,01 . ., .
AV' . -": L , .. .. _ . 1 -',, , ,, . 4 "* i. - K . ,"

_V .019 .7 L6 _ _

.100 ,60 10 Q0 .1 . 0. .. .L.... - 0 U 41mLw
0tl l ,01) .05 O !06 L0 .005 .01 .02 .01 005 .05 .l o

A .07 . j.0 077 .00M .(1 .01 .006 005 .005 .01 .007
8 .07 10 083 .02 .03 .02 .023 01 .02 .02 o1l

.0.. . 0 L 06 7051 .005 .02 .0 ,012 .0 o 1 .0 -01

- -0 -0 -r
1. o . [., ( t b 100 ,0 .,0. .0t . 04.0... ' . - .;

AVG .06Z .01 0 ifit U014 1 .0-1 .022 .619 .014 .014 .020 .0 I,.
AVG 'I !',If: (1 104 _121_ _ 1-.'

10/l I . 1.0) tiL olP61 1.015 .01 .ul

.1. 1".6 , . o .u, )_, .(11 . 1.0 01 ,(00 1O .0 , .01i

-1... .60 1 .,0 l -

.0 6,' .05 .z) .0'7 wl) .001 ., 1

__ _ - + ,. ...... . . 7 1 i '

__ - IL . 1) 0 4L> 72 ol .11 .

AI'* 7~ .6 .01 .'' *O -01
7  .o8 olo .010 101

,AV(; TIM E _ 1 0b-1.43- - -7.0f 4

I- '6"a



TABLE X1(o i
CONCORDE SPrCI.L CO.DITi'ONS - TMMADTIG REQt!TRE .ErlL EVAL'ATTO.( TESTS

AIRPORT: ROSWELL, N.H. VIIAY: 03 SU'RFACE: COXCRETE M4EAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUWAY SLOPE& -. 0034 RLM'MAY CONDITIONI - WET

WATER DEPTH DATA

, ( BEFORE AIRCRAFT AFTER AIRCRAFT AT GROUND VEHICLES"

A'D TION LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG. LEET CEN- RIGHT A'.
A/C TER TER TE

o.0,,4 0t) . 0 .0! . 01 .0[ 01 1.01 .OO .01 L.1. _.1

O__._ .oi .09 1.06 .08 .005 .01 .005 .007 .01 .02 .ou- .0l12
4 .tu . u " . OU .uL (; ., I.. .u u .. 1 ,,007 1

) t - I . . i.o87 . . u2 . D.O Uz. . .0 1 .017

- -.07 L44jifi -_o 1 -fi _ t _1 fl]il0
- .0, .0; 1.o7 407 .01 .03 .03 .023 - - -

it'd - .06, .uL ).o -7 I ., ., l,+ uZ o i ,.017 .0 . Z .1. .1- -
9 ~ ~ i...............~L

A." 'E i1456 1510 1515

10/17 1 .0'+ .o6 i.o5 1.05 .01 -.013 --oi -01 .. 01
.06 .09 !.09 L0 .01 .01 .06 .027 .01 .01 .04 02
.06 .0 & 1 .0 07 .O t .IL .'' .(V7 .01 . 1 .005 .012

-. 8 .09 .09 1.087 oi .01 .02 .0i . .01 .01 .008

- . .09 .O9 L087 02 -03 02 -023 (11 -02 01
6 .07 .07 !.06 .067 .,i .o4 .0 1.03 1. .0l .01 .01
7 .J5 .06 .0 t . -7 .U, .u2 .k. . , ._ .u . .U;

S v . .U . .u U" .1) -, _ .3 _0" A)".
A,.'. .8;t2 .07' .077 .071 .017 .U- .U-) .o .014 .,14 .u17 .01(.

,A. I. y . ,15 ( S.

U ,_. 7 1 -.1 -_ 1 1t-l _' l AA .fA

. .u9' .005 .01 .03 .015 .005 .005 .02 .01

." "8 .0 8 _.__ .7 .0,7 .01 .01 .005 .008 .01 . 01 . Uu. . oo

__ ._ ., It; 1.o, .uL .0 1.0) .023 .005 .02 .01 .,o'

____ .. __... *.g( ( . 2J .€)1 . .013 .OOS .J rll ~0074
-t o____ -11 o__23_ 00 -Z I- -I

7___ 01 ."1.)1 .00 3 1o o
-j . i.09 .0L87 .04 .05 .05 . 47 .05, , o

A -' .061 Ig .08 074 .015 .019 .023 .019 .014 .016 .018 .016
AV(; PAME __1_I1 1602 1606



TABLE X1 , "-
c0NC0RrPF ,:--:-.! C'.-TT1, -, . ! ?~1::. ,7oyRF :"r EVA! rIATIM: TESTS

AIRPORT: ROSWELL, ,I... RVlNAY: 03 SIRFACE: "O,:CRETE MAN ELEV. 3666 FEET
AIRCRAFT: B-737 RU'YWAY SLOPE= -. 003!. RUNJAY CONMITION - WET

WATER DEPTH DATA

BEFORE ATRCRAFT I AFTER AIRCRAFT AFTER GROUN) VE!IICLES

A1ND TnON ILEFT CE'.- RIC1F1T 111.c CE.%- IGHT AV.G. LEFTr CEN- RIG.HT AVG.
ACTER TER 1TER

n06 .Ob !6 06 -M _ fi]
.05 1.!0 ".-) |.,83 .0 .01 .14 .02 .005 .01 .04 .018

.01 3 .0S _.07 '.077 .01 .02 005 .012 .005 .01 .005 .007Oh o I s.08 ol
-. 4 l. o !.08 '.o0 .7 ,.04 ."1 .03 .01 .02 .02 .017
.08 4. . 11 ,o93 .(1 1. 3 .03 .023 .005 .02 .02 .0!5

6 .05 .07 1.1,6 1.06 .02 .02 01 1.017 .ol .ol .03 1.017

.7r5 .06 1.07 .53 -.01 .02 02 .02 .02 1.0 .031 .027
8 . 0 ;.0 . -- 1o4 . o101 .1 04 j 1.o,1 0 I.02

A .6 .0,74 .075 i. ,7, .0 _021 .020 !.O0. .03 .i5 .02 .016
AV, TIME U01 1 11627 __ - 13

- 1 o 5 1

1 .. .J5 l ,) ..0.-5032 .R5 1.0 .O05 100S .OO5 l L o
.O70 .10 ).io .(f 1.(15 .0'-O .017 .005 .0,)5 .03 .013.030 .08 .08 .,,0• 0, .8 w.), (, ., .0(, o 0 M .00 .005 i.00 .015 .007
07 .09 ___ 07 j 01 0 o3 .01 .01 01 1.02 .007

5 . 7 .09_ .8 .:o8 .01 .2 .03 .2 .01 O.0 02 .013

6 .03 .06 1.04 .0-3 .0! .01 01 .01 .01 .01 .0 .01

.07 .o8 .6 .07 .03 .02 .04 .03 1.02 .01 .04 .023
8 .06 .08 1.0{.08 .03 .03 .0 3 .03 4.012 1.02 .03 .023

,",)7 .076 1.0,2 1.068 .013 .013 .021 1.016 1.01 1.01 .019 .013

A ,, T, IM 
104?1 104lI ~7

- ~ -- J.- - -4,-"-- I _____ ____] ____

10/1 1 .o25 .05 '.03 o:r35 .01 .005 .005 .007 L.5 1.00 .0 05 0 5
.2 _ .06 .09 .10 1.083 ., . ) .02 .017 - - -

3., . .,1-- .f0, .0,, .00 .005 .005 .cO5 .005 .001

4 .04 .o7 .08 .063 .005 [O .,1 .008 -- -

.07 T .o,) o .08 .08 01 .02 .017 .005 .01 .02 .01.
Mo 1 .03 .02 . 0 .005 .01 .)(5 .ol .008

.07+ .0_7 1 .07 .)7 o 0 3 ,2 .. 02 . 03 .023
89 .6 0.i.4 i.05 (05 .047 .03 .04 .05 .040

AVG .055 1. 4 . ,,,.07 i.,-, 0171 017 .012 . 04 2 .015
<; 10256 J I J I110', I jj2

_ _ - -' -- - ~ - _ _ _ _ _



TBMIC XI (canto Is
CONCORDE SPECIAL CONIDITIO::S - ADI)IC REQPIRE .MvT EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE EAN ELEV. 3666 FEE
AIRCRAFT: 1-737 RUWAY SLOPE= -. 0034 RLNVAY CONDITION - WET

MATER DEPTH DATA

1973 BEFORE AIRCRAFT AFTER AIRCRAFT AFTr GROUD VEHICLES

AND TION LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG. LEFT CEN- RIGHT AVG.
A/C TER TE TE

10/18 1 .015 _5 .l _7 L -no%_ 5 _ l -nn%
2 .020 .07 .09 .06 .005 .01 .03 .015 .005 .01 .03 .015

.035.1 3 .03 .05 .05 .043 .003 .005 .005 .005 .005 .005 .005 ,005
4 - - - - .005 .01 .01 .008 . . .

S .00 fi& - _fl 07 n_ I n1 .02 _Q17 -005 _nl n0l) -

6 - .o. .o6 -. 7 0 L .0l .o . o1 A o] _o5 .OOR
7 .06 .06 1.06 .06 .03 .04 .03 .033 .03 .03 .04 .033
8 .05 .07 [.08 1.067 .03 .03 .04 .033 .01 .01 .04 .02

AVG .O0 .061 *06 .053 .012 .0169 .09 .016 .01 .011 .021 .0SI

AVG TIME 112S ! 1140 1144

10/18 1 .03 .05 .03 1.038 .005 .005 .005 1.005 .005 .005 .005 .005
2 .06 .10 .10 1.087 .005 .005 .02 1.01 .005 .005 .02 .01

:031 3 .08 .07 1.05  1.067 .005 .005 .005 .005 .005 .005 .005 .005

4 .03 .07 .08 1.06 .01 .02 .03 .02 .01 .02 .01 .013
5 .06 .06 .08 I.067 .01 .02 .02 .017 .005 .91 .01 .008
6 .03 .06 .06 .05 .01 .01 .01 .01 .03 .01 .005 .015

7 .07 .07 .07 .07 .04 .04 .04 .04 .01 .02 .01 .013

8 .06 .08 .10 .08 .03 .04 .04 .033 .03 .03 .04 .033

AVG .052 .07 .071 .065 .014 .018 .021 .017 .012 .013 .013 .013
AVG TIME 1155 1206 1211

10/11 ... 1 .04 .055 .03. 43 .005 .005 .005 .005 .005 .00 .005 .005
2 .07 .10 .10 _.09 .005 !.01 .03 .015 .005 .01 .03 .015

.033 3 .05 .06 .06 .057 .005 .005 .005 .005 .005 .005 .005 .005

4 .02 .05 .07 047 .005 .01 .01 .nO8 - - - -
... 5 ..05 .06 .08. .6 .01 .02 .02 .017 .01 '.O1 .02 .013"

6 .06 j.08 .05 1.063 .02- .005. .005 .010 .02 _ .005 .02 .015
7 .(07 .07 1.07 .]07 .01 T_02 .02 .'16"-.02 .02 .02 .02.

.06, .07 !.10 I.077 03 .04z .04 °07.0 .02 .01 .011
AVG .052 .068 07 1.064 .011 J.014 .017 .014 .01 .01 .016 .012

AVG TIME ____ 1,222 C 1232. - 1238



TABLE Xf (coiw.1°

CO?%CORPF . ',FO!. CO:1T1':VIRF.!F:.T -VA!rATIO:" TESTS

AIRPORT: ROSV"LL, ?,.M. RtNWAY: 03 S'RFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUM.'AY SLOPE- -.0034 RM10AY CO,"JITION - WET

WATER DEPTH DATA

I

1973 BEFORE AIRCRAFT I AFTER AIRCRA ArTEGRO:;D VMICLESI
T E S T A -

F- 
-

AD TIO% LEFT CEN- IRIGHT A". FT CE.- kIlT AVG. LEFT CEN- RI I"T AVG.
A/C TER TER TER

.07, .(7 1.10 j .08 .01 .02 .-04 .023 .M1 MU .)1 .01
.03,) .3 , 1.06 V.O 1.057 .005 .005 00) _.00 , -.005 .- 05 .05

S is .06 M .01 .1 OO .. 005 .005 .005
- o ot, ! .. 18 .07 .01 .2 .02 .017 '.01 .02 02 .017

.' .07 i.04 :.'57 .()1 .00,,  ,2 .012 1.005 .02 .02 .015
7 __ . .07 :.07 !.07 .01 .03 .02 .02 M0 .03 .02 .02

h .(05 1 . , . 077 ,.0, .03 .04 .037 .03 .03 .04 .033
AVG . o71 .f" .',1 $ . I 1 1.0. .016 .01 .016 .015 .014

AVG, t ! 258.5 1302

_____ ____ ___ ___ - ___ ___ ___

___ -I __-- --

r i' v----4-- - - _

- -. ..r -,.....---i-" - 4 ---.... K-- __I_____



TABLE 111

CLt.cruDr SPECIAL. Cf.X'flTIC.XS - I..tIN91. lzF VIREMEM- .ALIrATIO, TESTS

AIRPORT: ROSWE.L, N.M. RULIJAY: 03 StRF;CE: CONCRETE MAN ELEV. 3666 FEET
AIRCFAFTI: L-101I RUM4AY SLOPE- -. t.034 RUUAY CONDITION - MET

SVIM'RY PF CR('T) VE!IMCLE DATA

AV.WTE-ET-I!.7 SKID-Yi!VILES WIDjiWINDiP

DATE RU'. VV TI!!AT. 'M'T I
ICIF 0" ' OFiLEFT ItE o rIGHiT .ER MIETd SDB M':I- DIR. VEL. SD

1973 1 I TER ILER DEG. K-TS.I #2
I W .D_ 08 -2 1

I .. 0u808 U811' LE FT SIDE tF g .48o 1
SKIDO) 088 0811 RIG SIDEI|FL .750i I

1DBh! I 0809 10812 LLFT SIDE (F i _ 2.26

MILES 10811V) ' RICH SflD4F~ A .3651,.
I DBV 2 , 081 U 1)813 LEFS1DE 4F f- -9

Ot

I 9 A/C 10814 081i" I 1
-1 )8L l .0 l 9 1 .0-151 .0-11 1 j I
2..'V 0819 - -.00 ,
3KWIDD (08 19 082 3 I* '810!l , us 12 1 Aso --JA

I,-' - I 9 +
2 41LES i (J$.2 -.,392a' "-
2 p", o .'8!-, os2 1. i 1
3 I) 24 .0I12 1  .018 .01 ' - -

3 SFIDD 0R44 f)84, ___________0! I

3 M1I 085 o84, 4 -1-- 9

, 0A/ ii. o8 9,0848 i • 02.3 .

WD (1I) 8 50 .017i .0241 .0.,5 iI j
4 SIYL) 0855 0857 .780

4 - t 1087 0819 .3731

4 V I~~087085

I BV) 0I "l.. . ... QI5J I ,_8!"f1 I 20

AI: 1 4V *V *12 was run in a drier
. ' .' ., .path to the left of )BV #1

3.1i!' 5IA: IT'O"' . ' .i?! -to e .

4.11IIE.. il:A1.L I i,-) A/. A'.rs1.''L
I M 8 5 1 1) 0 K ,,( I".;,

I ('9



TABLE XII (coja' :;

COM.CORDE SPFCIAL CONDIT!CONS - LMTINC. REQ1'IRE"!E-T EV.ALI'ATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 StRFACE: CONCRETE M!ANJ ELEVJ. 3666 FEET
AIRCRAFit: L.-101 RUTNWAY SLOPE- -. 00-14 RUNVAY CON~DITION -WET

SU~AWY O? CROINI) VEhICLE MATA

DAERU ~i-TilTIE AVG. WATER DEPTH :,I- KID )BV IMILES WIND NJD D5V

ICLE 0r. OFF jLFTCEN- IIHT [ETER M!T SDR TN.A I- D IR. VE1. SDR
191 -R F LER DEr. KTrS. ;r72

10 2.. 3 TANKER -?01) 0I .-------------------------4
- 7 WD) 0 08 .052 .06o .06l

5 M .. ~ 0913 1091 ta

SU914 10916 .5

5 MillS 0915 1191t __ .2

5 IX UQ 1915 f)1 - 2.34*

!A-' 1 0918 . . 3
8 1 WD1 9 io .014 .027 I .o22

t' I MM 1_21_9_51_4
I - K- -1 09 -3 9 . - 7

M71 U 'M
1 92)9-)t, __ 369_ 17i _

7 ID 092 ' 0927 _ 'i.... 1-~ h

MM j9-2.3 94 1 _76

7T FKD - -A-1.8
8 flBV 0939 0945_____ 1- 24I

7 ILLS 094419 4 .32

I IVD 09 2~5o .01 -2 f_
12 m Wog" 54~ .410 i.12L - -

8OfC s i) o i.'?1.F VA I'E, j. T1 .71.

2. SKIDbo!':;I1. !.T V TT, *'. F 40 M
3.DB)V~ StIM rio01 ;,0 nnP. io sI op.
4 .MII.ES 'iR,. iI.2R *,,.aiJj L API: A~tLiACZ

FROM 85 TO 0 K_'ojis. 163



TABLI Xl I (ec.t;)
CONCORDE SPECIAL C('CfITr,::S - LA.DIXG REQUIRMEN.T EVAL'ATION TESTS

AIRPORT: ROSWELL, N.M. RUVNAY: 03 SURFACE: CON CRETE NEA ELEV. 3666 FEET
AIR(.:%Fr: - RUNWAY SLOPE- -. 0034 RUNWAY CON'DITION - WET

SUnI4ARY OF GROU;D VEHICLE DATA

DATE RUN VE.- T!.! T!.M AVG. LATER DEPTH :-- KIDD- D3V TIMLES WIND IWIND DBV

I. ICLE V*(' O s' L r CEN- RIGHT -ElT E .TJ SDR T IAI- DIR. IVEL. SDR19,13 TER [ &Iu LER DEG. I KTS. i2

10/24 S AIKER.0939 1015
1), ~ . ' , I 1

It .-,i -I- I - .

.',1VDI 1"1 1 ,! . J .* },

-A -y.

1 " 02 1 12 - 4
Io A I 12 h 1120 2

15 61,) 10 2l,- .0151 .021, .()I
I2' ER '102,,,L .7 -.. ... .05- -.-.. .

WI I I I 1,?. i . 75

11 TIDD 1041 104 , 1
______ I I1 ' 2 10. 2.4
i A/ .'015 1"!") 1.0 2

WD I -140 .015, .02 o) A
Io E 1 141011 I D. .0Y'4 .. .1 .17

7 I1 )3 1051 10 .1 2.14f:

I M Vf( 10)' 1,0,' 5 -l

f7 VD om O ", . o , . 7 ,

NOTE: J.m- I.- -TITS . .

-'- 1PD-''i, A '---i-- --T1-1.__

II SI IDD[ 1041 " 60 . To ;rn .
-I 11 S0 "

2 .ILV S 1'' I04I 103__.3_8_10

-37D B 104R . 01" Y:.02 T I " .OP

-.--' ____ I.\ ____-_,_"__' __ ____"_A'_____

:P ::j I0 '.9 f ( ___,, _ ____. 1

- S~ 100 1~l'~" 1051 - I . 0 ____ ,___

77~~- 3)''102 ____} I .4 ________



TABLE XII (cont 0 J,

COIIORDE SPECIAL CON)ITIONS - LANDING REQUIREME I EVALUATION TESTS

AIRPOiT: ROSWELL, N.M. RUNVAY: 03 SURFACE: CONCRETE WAN ELEV. 366 FEET
AIRCRAFT: L-1011 RUNWAY SLOPE- -. 00:4 RUNWAY CONDITION - WET

SJMMARY OF GROVND) VEHICLE DATA

DATE RUN V i- TIME TIME AVG. WATER DEPTH ; KIDD DBV MILES WIN1) WIND DIV

ICLE ON OFF LEFT JCEN- IGiT METER )MIER SDR TRAI- DIR. VEL. SM

1973 1 TER *1 LER DEC. KITS. 82

10/24 7 TANKEI 1057 ' ", A 't2 : CI Y FF ToI A_ w

19 WD t V3 .,..o.. .050 1
1i3 . L , _- 1 1 , 7 11o 1 2

13 .,..IDD 1106 11U7 _.:21

1. D-'V I 1107 11.). , 2.75 . . .

13 %q' E' 110O8 1 ilo~

13 2 1106 11109 .55*
-18.2 A& _: il nl I 1111 I 5 .

20 1,1. I f- -11 1 -.6-7 o1_
I ' ":V D lli!1 '15 , . .0 0

1" )8 ' 1 1ltl3 1111,5€ 2 5
- 1' LS 11113 115 1 .690 - -

11 11 LV I t, ll- 2.55

14 DBV 2  1115 1117 1671

21 1411) 11 01.5 .012 1.Olb 1.014,

8 TANKER 1301 1131S2.1 W 13 10 .056 1.064 LLo1

13 p14 3 _ 13,5.9)

1' 1 -l- -- I - .401 -

'15 D L 131i 13-, _) 1 2 2.4.1i
i.- A/A. 1-,21 l125 31 13

I' [S. )D 13 7 1 .v . 70

1' 1ILFS 132-11 1 o . 41 -

161 9 I vil ~ - - - - - - - - - - 2. 11*1
1 IWD I i 1I .oo5 .oo9 .0o9

NOTE- Ifl-HETI!R VALVES Al '..) -. ":," DBV 2 tr L i- DBVI

2. SK1DD:I 11I AT 'T 40 .!1.
3.DPV SUR :u:! .,o "'ii. TO Yro.,.
4J.,ll.E Ii ' %I.. 'JtIi..-, APE V. I ,,

FROM 85 '10 0 Ktl'S.
16-



iA..E XII 'cont*.d)
ICOKORDE SPECIAl. CONDITIONS - LANDING REUIRIEW. EVALUATIOI TESTS

AIRPORT: ROSWEL.L, N. RUNW AY: 03 SU7RFACE: CONCRETE '.E ELEV. 3666 FEET
AIRMRFT: L- 1011 RtTK3AY SLOPE- -. 0034 RVNWAY COM,')ITTON - WET

SUMM Y OF C(XlU.N' VE117CLE DATA

DATE I RUI VEII- T IME JTIE A"C WATE DET '' ID- DBV %*!LES1 WIl? ID V
ICL ONi O FFo~ LEFT CEX. RIGHT 4ETER . SDR TriAl DIR. VEL. SDR

1973I j I _TER# LER jDEG. KTS #2

10/24 -9 _NKER 1331 113
2c 13 4G .047 .062 .062 - -

17 13ES.L5 I llw% -- . 360 -- ~- .-

I1 KD 134J 136 -b.20 I1_

I i VI 134t. 134- 2 )

S 17 IILES 134,7 134,y 40.(O

17 V2  1347 .1349 12 I,6*
.24 A, 130, 152 .2

26 D 13 51 .006 j.019 1.014
18 1353 1355 1 _ .460 f

t_+ ! Ktn I lls t :69o

1 B" I ,1 ,% 1 1 7 2 -3 0

18 ILES 13ib 135b t44 __

- 8 )ITV 2 I ___ , __ ___ 4 -

135t) 135h 2.14"*

27 _13 58 004 1.13 9 1
10 [ANKEH 1339 141> " "

I() 'IDD 11l1' 114 "' 0')
--- -- ___* ____ 7 - - t- -

B '.'1 I 1415 _____

19, _1 1E Il l.,l,
- ( ___ q - 41 - _ _ I_ t)

19 BV2 1414 1417 -

31 Ic 1417 1422 __210 4

29 .D 14 19 .009 1.05 .0, -

20 1423 1425 1 .490
20 KIDD 1423 1425 .070

20"14 14-7 _ - f '2.32
20 II1ES 11425 142/ J .43- -'V

-._ 20 fBV2 A .B Di-
- 0 14 .012 .o)

NOTE: 1. M-VIETER VAtES AT '.C ?q'II. R - DISV) oi ri,.ht side of runway
2.SKIDIbO-','IER VAT I:I* !.0 MPHt!. DIW 1  o left s O,.lf , u. w .
3.DBV SD; rROY 60 o10 510P.
4.MILES TRAM ; i':; ,'AE AVERAGE1' )M 85 TO 0 KMTAS.
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TASLE Xll (coate4)

CCOm DE SPECIAL CO,,DITIONS - LANDING REQUIRM'ENr EVALUATION TESTS

tI
AIRPORT: ROSWELL, N.M. RUINIAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FE
AIRCRAFT: L-1011 RUNWAY SLOPE- -. 0034 RUNWAY CONDITION - VET

SUIMARY OF CROLIND VEHICLE DATA

T TIE AVG. WATER DEPTH J- KIDD DBV ?qLES WIED WIND DBVDATER RUN v1.H-TI IM
ICLE ON1 OFF LEFT KEN- RIGHT MER SUR TRAI- DIR. VEL. SDR

11173I Rro #1 LER DEG. KTS. #

10/'4 11 ANKER 1429 1444
3 1WD 43 06i0 .q

31 0%444 45 8

21 5K 1441 144"5 .570
21 V1446 -2--

21 L I3 116 1.401
21 DBV2 1443 1446 - - -

S.25 A/C 148 1452 .. OO 3
le WD 114 ulo .1 .ul7 . 015

22 : ', 1453 1456 .51

- SKIDD 1453 i456 .67

22 DBVI 1454 1457 _

22 MIL 1455 1457 J415 -

22 DBV2 1455 1457 DA T A IC 0 M P L ET E-
33 WD 14 58 .005 .006 -. 007 1

10/25 1 ANVER 0720 0744 -

I WD 07 40 .052 .061 j.069

I I 10744 0746 RIGHT SIDE It .480
I SKIDDIO"44 0746 SMDO TIRE LEFT F C .660
I DBVI j0745 0747 IRIGHT SIDE. 2-4

1 MILES 0746 0748 LEFT IDE .417

1 DBV 2 0746 0 48 RIGHT SIDE - 237
.30 A/C 0 50 0754 .1000 3 _

2 I O; 51 .012 .029 1.025 -2 ,' 0; 55 0657 ' .5

3.LM SRRO A i.TOTP . 5

2 IDl 07S5 AU, 7 ob,

DjsVI 0756, 17J3 2-29

,4tiS R757 0759 .401 ,..... ~v' ()7 7 6,75(4I'
07 V " 1.1 .01 2,2

NOTE: I.MJ-METER VALYES AT 40 ,P.i
2 SKIDDOM"TER VAL. FS ;-T 40 MM'.
3.DBV SDR FROM. t,( M;Pll. TO STOP. -
4.MIIES TR,.ILER .:.LSARE AVERAGE

FROM 85 TO 0 K.,OTS.

1bi 4



TABLE XI (conto4
COCIORDE SPECIAL CCNo'DITIOKIS - IANDING REQM'IREM EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-1011 IWAY SLOPE- -. )034 RUNWMAY CONDITION - WET

SUMMARY OF (R0OUND VEHICLE DATA

DATE RUNI VEH- TIVE ITIME AVG. WATER DEPTH t3- KIDD. DBV ILES WIND WIeD DIV

ICLE oN oFF t~fr EN- RIGHT =ETER 7JHEr SDI TRAI- DIR. VEL. SM197" I TLE ..N OF ,~rr,#, L.ER DEG. Krs. #2
10/25 2 ;KER 075 086 E1 AE IP: O0L KTS. 0"2

- .In o 0807 O_.os .060 .053 1
I . 0O10 0,1, .6 ,

., 1 0811 0814 .... ' -3F-

'

3 MILES 081? 10814 - - - - - - - - - -

.18.1 A/c 085 oCH o - -C 3 ]
5 WeD 08 17 !.010 .023 .024

, 0- -- 08 .490 i

-SKIDD Oiil 0b1.9 1 .65 I

4 MILES -) 0Z..2 Iq-

4 DBV) 020 o82 1 2.364

3 i & L KER 0871 0835

7 W D 08 30 .050 .Obl .065

5 1 ML 0834 0837 .450

-I SKIDD 0834 0837 .620 t

5 DBV1 0835 0838 2.59 -

s . DBV2 0836 0838 2_54*

.38 /LL 084t o08_ 330 5

8 W 2 . .018 . .2 .025 - ... ..

6 mM 0846 10849 .510

6 SKtDD 0846 10849 .650

-_ DBVI 0847 10849 - -_- -

6 MIIESA B 0OK ED

19 D l_08 1149 1.Ol11 19 .oiv

NOTE: 1.N- VAIS AT 40 P1.
2.SKllDlD:5"itY'ER VF -.' .0 ",Pll.

3.DIBV S:R IFRO ,f Xi l!l. 'YO S''0P.
4. ILFq TC,' ILIR ,i ['LS A RE i A EiA(;E

FROM 85 10 () K:0of'. 68

iI



TAItLE XII (zont"li

CO1CORDE SECIAL CONDITIONS • LANDINt REQtPIRMI rF EVALUATION TESTS

AIRPORT: ROS'ELL. N.M-. RUW*AY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-10II RUNWAY SLOPE= -. 0034 RUNWAY CONDITION - WET

SUMMARY OF (:ROrND ,71lICLE DATA

DTERUN VE- TIE !TIE AVG. WATER DEPTH ..'- KIDD- DBV !!!'..ES WIND WIND D5V
ICLE ON OFF LEFT ICE;*- RIGHT RETEl MET SDR I'lAI- DIR. VEL. SDR

TER -'1 LER DEr,. KTS. 2 1

1 4 IA.Ek,, o 9041

10 WI Os V, .o&% -W17 :p, {090) 090, ".'
17 SKIDD o0-2 w'.o .,o17 DBV' 0903 toI . __ 2.46 1

7 MILE2 A , 0 I: I E R.
7 Do , (, ')} "12.38*

A'C 0908 0901 1 ____o

11 0 0" 110 17 f i I .0o7

s - K Ifin 04i 1, 0417 . -,-

8 jDB,'1 I i)9V. '1918, . __ ____ ______)?"{

-y I- !. f I
- ,%_ , 10 16 0 f .4014

12 ,) 9 1 .01, L4- ! 0.,

- A. -E(,-48 0 _2 () E l
00 1.4 1 , (10 .06 -

9 030 0933 .-

S Ski m) 0930 09 13 ,t_ -.-

"- 'i1..32 _,,-. _____ I6_ - _ ,.5 -

-14, 0 -,"-r10 S I bb__ 0___ ,/1 C9I

. l ' '~i ',_ _ 2. 10-1 _. 00 1(

NOTE: 1Al IT', Al" ',0

. 1* - I .- - if ('

4.MuI HS:A. ,i ::,v<4
i )m 8'1) (1 KM ... (-

Lt



TABLE XJIi (cont'd)

COKCORDE SPECIAL CMNDJTTMOS - LANDIIC. REQUIREMENT EVALL'ATTON TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 StRFACE: CONCRETE MAN ELEV. 3666 FEET

AIRCRAFT: L-1011 RUNWAY SLOPE= -.0034 RUNU'AY CONDITION - WET
SUMMIARY OF CROV',%D VEI1CLE DATA

DATE RLN V~Il- T IME JTE AIr.. WATER DEPTH-T' -''H |TI.A IT- S

ICLE O" OFF LEfT ICEN - IGHT iT CER T S IrRAI- DIR. VEt. SDR
T73 TER -;I LE DEC. 'TS. #2

16 WD 10 06 1.037 .552 .05i'

1 ..1 Iu lul 113 4 . I i i. .42o

- 1 :1. V1.II "A1 U -, :,IoI 10F .60
It I L" 1 1(111 1 1. PICT OF 2 .49
I I M[LE 1012 ..... - -

II DBV2 1012 101 2. 12
.32 A/C 101t) 1020 t 1 7 ~-~
17 WD V) 18 .0o ..024 .019
12 >ei 1021 1,24 .90 -

12 1 SKIDJ 1021 T-.-

12 "LESI L023 102 -15_______ 2 ~ ~ .
I____ - -I-- u "-

,,,_. ,) t) 5E friI "z' z _

7 1k 10625

1 WD 10 356.,6!07.0(i4,

13 } 1 1038 1021 .570

- Ll ___________

I-IOT E 9 :.:6. 1 ,2AI I;I

13 M I HS 1040 1042 .__ ___ ___ ____ ___36_j____ ___

,3 DBV- 1040 10 1 , t ____ . '___,_O1_

.35~ A/ 1049 10/48 35__ .50___

_ 42.NII.L 1I,.W.P _ _ -_ f; L .. ~ir .

!.of -0t1 1 .?!,
14 SKIDE 1049 .1 __6 _ .580___

1___ _______Iv______I

140TE: 1 I-~r; ~ AT L. -2P.:i
2. SKI DM TYR ' A A% .'I :%'ll.
3.1)1', SDflZ Fko' t*1 i H. '5 r :;I ol.

FI(Ol1 h5 TO1 0 ~:



IABLE XII [cont I)

CONCORDE SPFCIAL CCONI)ITIONS - LADI)=. REQUIREWqENT EVALUATIOM TE-TS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE IEAN ELEV. 3666 F-EET
AIRCRAFT: L- III RUNWAY SLOPE= -. 0034 RUNWAY CONI)ITION - WET

SIJM4MARY OF GROI'ND VFHICL.E DATA

DATE RIV? YEH- Tfl!E IME AVG. WATER DEPTH 9 RIFD HB ILES WIND) jWIND IV

ICLE ON OFF LEFT 'CEN- R ICGHT KETER F4ETE SDR IRAI- DIR. IVEL. SDt9) "TER fo LER I. rEC. KT rS. #2

L 0 / 1 I. 1--
121

15 i D 123 .1 .040 L 1'0 r ~ ori2
15 cK-IDD.'- .:3e . FL.-  io t l • l ,,
15 DBV I 1239 J 124O2 RIGH'I or1 2.9

15 SKIDDI 1240 12--.10 LEFI (F .424~
. , 1Gm W, -- !

15 1!L~ 1-140 12421 LEEfF
.23 A 1-I,-. i . 265 _

12_ . b 4 I-i . -.. - ?
1" :1_D 1246 1251 _____ '_.400 -

'- , -1 
-.49 -

It, *:!ILES' 1_' 123 - _ ! I 1. 461! l I .... .....
It DLV_ 1254 _- i __ 2.02

WD_____ 12__ -- I -- 1 -;-Io l

" ,. :E I 12 ,5 1'11 "

3-' i 'D 13 03 '1 . ,7 .01 0.

17 S-ADD! 1308 li1 ____5.J

17 1 iio,, Its)12 2_7
1 .17 -I; 1 110 Ij) _ _.409

1 DBI, 131r. 1313 I , _.__

1311 1320 I _ 095 5.5

2"i i 1 !u w. 1 8 .022

1 V" 1321 1324 !_ _ 410
1.- SEIDDI 1321 1524 SO _ -,5-I,32 2.3Y

I U 13 2 13-3 4

m w ' D ; , 3 -,. 1 3 z , iI, , 2 .0 7

_______ -o --1---- - 207

NOTL: V A[,' "!:f; A *.(0 TI.
2 .Sl D1;1;,"I:]IF:', 1,-.j ''', ', ." !"'ll.

3.)BV S )' ; ' ! , :if, l. "Q :'01'.
,o. III tA1,',. i:' . . AiL\ A U,IPPOT bi 1C 0 i:.(;i :.

I/



TABLE XI" (oat fl

C(UCON DE SPECIAL CONDITIONS - IANXl . REQUIREMET EVAtI'ATION TESTS

AIRPORT: ROSWELL, N.M. RLNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-IOI1 RUNWAY SLOPE- -. 0034 RUNWAY CONDITION - WET

SUI¥ARY OF CROU'ND VEHICLE DATA

DATE RUNY %- TAVG. WATER DEPTH'l SKD- DBV MILES WIND IWIND DIV
ICLE LEFT CEN RIGHT s!ETER DR mAl- DIR. VE.. SDRT T- ... _-..---_-_- -TER LER DEG. CTS. #2

IJ8 w . A. 34 n-9

1~ bV l1E 1-340 1342 2i__.51 o
-m- -L - t342 IT

19 D IWZ I1 13 4 1 -
e

.2 C 13-1,4 t348 _________ 175 3

.- - - . ..

21' 'l 14 ' 1 * -40I : I D 15 4 9 t ,-2
- - -)1-4 -i

I Lh., I 5~i 1 S3 ___________

1ti, S "VI D- 1-

-21_ID :1 *32o 1-4O -

2' 1 1) 1 14 1

T h 11#12 1- 16 1 01- 4

Q WD i 1 1-1 .. i F 4) __#__.12 .0

-1421 14, 1422 L _.______.

S I 4 0T 11 142- t 2.17 . 31
L 142 L1 14, I. 83j

_ t_ _ I L.L__ f. __ __!,_ __1 ., *c~ .{, - zz L,2__._.____K 1

NOTE: 1. ,,'-,T:T P VAI I "I r '.o frri

3 DrJ:' i ....3 .. ,D, I ,: K , . lo'; 2

I IM 8 10 (1 y:.M1. S.

172

i '-I' =II : Ii "



UABLE X1. c.

corzomr esrtCTAI C0%DIT1OQ; - I-AND% REQjV!RDT%1T EVAIA'ATION TES5TS

AIRPORT: ROSWELL. N.M. RUNWiAY: 03 SURFACE: CC?~CRETE %ZIEN ELEV. 3666 FEET
AIRCRAFT: L-1011 R1!?VWAY SLOPEm -. P'14 aCUVAY COXDI1TION% - IIET

SMIIARW(O (W C.ROIj VIIIICI E IWA

DATE RU1.: VEH~- TI!T 1."L AVr. WTRDEPT! -V_ SID!-DB! VILES WI1ND fWINIi E

ICI E 0W o' LEF1.I _:- C2 R 1il: r TER DMETMR SDR l~-DIR. jVVE... SDR

197 TE jI LER DEr. UTS. 02

34 -I - 9- 14 -3

21 s: A-1144(1 144 2 J.4 .t--4

.21 DA/I ,___2-38__
.2. h 1443 1.48_______ 1 20 3.

- - 1) 14* 4 -Ot T09O
__ __ If. -4 1 ,

1.459'

9.-P I' to____

___-IL '1 - ___ 1
2. - 6

____ 11.- , I-- th - ,

lEE~~~ '14 00 7 2

NOTU: 12I- ~I' V'AJ I ~ V; !'111.

2. ES _: 1
3.1)Y :,D ', ;T :1 l

11l j



TABLE XIIA
CONCORDE SPECIAl. CCNDITIO,.S -IADXl)G R!:qIRE. EVAI.rAT!.N TESTS

AIRPORT: ROSSILL, N.M. RtNWAY: 03 SURFACE: CONCRETE ?MAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUWI'AY SLOPEi- -. C034 RUNVAY COZZITION - WET

SUIKKARY OF (;RCU.s .L r DATA

DAT -t.AG WATER~ DEPPH . ID w, IWmI J DRV

DATERUNTi- TM~! TIV
7.F RIGHT 1 R T In SDR

I E , .EFT ICE'.- r '!FTER S .. - DIR. SD2

197 vI- EpLR - S. 4*

I (18 4 .704\J .T)0 -., I
1 14 j 814 108 17_ _ _ _ _ LEF 1 -I:. 2

I rkI uI) 0814 1081 IRGH 'IDE

SI !_BV '015 !0818 !LEi ISIDE !2.26 " -

RI'ES L081,, 08,9 RIGHT ISDE D-

J10 A!C o2o ~i i I _______ I 1301i
., o ..02 1 .022.

2 , Oi ,) .4 36,, .

2 LKIIDO '(,2

2 MILES 08. .430
3 ) , I 26 .011 .017' .,1'1 '

t t i:

'IA!;,,El 0~3~ 32
, , ,, . .1,, .,067.0 721 .

S, )8 _ 04 0
,i - --f-.3

0 08 !ij

i j,.',v .024 ') , ! ... .. ; ' ~ r'- i 4 I t
I, ,. 2 , ( I ) o

T ,' ' ' I) ?* ___- _ t ) , "943 1, 1

~TTTT7ThT7I I - -. 393_"_"_____ _._ ._I',I ! _ _ i I I _

2.. . .. s , . -
t iX - L I7E I2 t __ -

,', rE: I, .. ..-. .. ... " ') , AT '0 ;:i

3.D;V ; ,',"

4. Ml 1 , L,, i A'. i':,..',



Ctc*. ODE SPECIP1. C6M)IT1ONS -1Pc.REQI'IRE!E.NT EVAJ FAT IM? TESTS

AIRPOP?: ROSWJELL. X.M. R!M-l-AY: 01 SURFACE: CM.C.RETE MA ELEV. 3666 FEET
AIRCRAlT1: B-737 Rt'%AY SLOPE= - .00~i34 RMNAY CONDITION4 - WE

SUMARY OF cR'%!) A*FliHCLE DATA

AV,'. WATER !)5:PTH P ID nDD 'IE

DATE R~ll TIEI"l-S'N W,,

t93IL ! Er;E-! ,. HI~ METE SD T- E El . jS
ITER I *ILER!! FTS. 42

10/17 _ _ _AKR 93 94

7 1,) WD 0414 1.7 .7,0

5 PKIDI) 1094') 10u48__

W~7g99 5- -

* OJIFS !048 10"

-019 AL J_ 0951_109_,2 150 4

l j09 3 1 0 0 036 f

j 411. S :')' 458 . 37f

Do -11,1 * 1~ -11 22

--1- .-----... 7

I~() j____ .011 ''tCI)'',

M~I 141.

2 . . .

3.1 * . .0



TALE X I II Oorwtl t!

CON~CORDE SPECIAL Cfv-*l)TI0,S -- - kDTrC REOFTRENET EVI'AT!ON TESTS

AIRPORT: ROSWIELL, N.M. SUNWAY: 03 SUIREACE: CONCRETE MNEA ELEV. 3666 FEET
AIRCRAFT:B-737 RUNWZAY SLOPE- - .0034 RL'NIAY CONDITION - WET

SI'!q4AR OF C~tOU?~D VE111CLE DATA

DATER U VE1- T%,T 7YFAVG. WATER DEPTH 25- KIO DEV 'mi 1ES WINDI.%3b

ICLE 0O. OFF I-il C%-RG T 1rRSR 1%l-DRJL.SDR 1

1973 - I TE1If #1 LER DEC. rTs.jez2

3 WE) 10~ 39j Q _ 5 .0-.7
9 10 1046 1.3041
9 ;KIDD) ~1l104 b 141 11 14 .55
9 DBV 10)45 l1047 1 2.60 -

9 1 L=ES1 4J i 104 - -' .366 -

.01 ' A/C 1049 N00I I 160 -- 9

T~W1 -Tlui.I 1 -- i .. - - -4

- 1_IDi'Ilj s 1 o34I -

FASKERt1056 1113 !~ 09__

l)W 11 OW,0~ .1172 .071

-. i.-.--- -..-. s *-- - --

r~i1 im, I__ -l 12 T1i1 ___ .54

{I.;)23 IC 11117 ill _ 145 5

1t' 1 1 I - -.

2j1 L I."~

24 10 11 27 .0 1 1 . 1

3. 1)F;v 7): 0

4J~lt.!



TABLE xlii ' : '4)

CONCORDF SPECIAL CONDITIONS - IANG REQ,'I.E 1TN EVAlATION TESTS

AIRPORT: ROSWELL, N.M. RU, AY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNVAY SLOPE= -. 0034 RUNWAY CODITION - WET

StMMARY OF R:0o'%iD VEi1CLE DATA

DATE Rt' VE!- TLX. T!ME AVG. WATER DEPTH ik=d- PKIDD- 9BV MIIES WIND JWI,) DBV

ICI E ON OFF LEFT CE,%- RIGHT IETER .ETE SDR T'AI- DIR. IVEL. SDR

1973 1TFR , IER DEr. [ KrS. -2

10/17 ? TANKE 1127 1141

1 1D I ii 3s.. .05-) 075 .075

13 .t4 1140 1143

13 SKIDD 1140 1143 1 .544

13 D8V 111 1144
13 ).IUl.iS 1142 11,.44 _2

- 01()4 A 114; 11 1 8

T;- -s 1132 111 .380
11 -,3 .)12 0'9 h 17 1

I8, 1 A ,)3 ,120 , .___I .')7 - - I

]i T~l S 12 1 1 ___-4iL~ .
'- ;D 06 2 '- , 2 .071i ,.;)76

1 AC , i -(I:,- -1-- --A . -

____ SI II) 12(-1 .___ _4

I-9 D 11208 12l" 13'

2) .3 ' __ __ I2)~ __.337~

[iosX( -,I T------ ___ 1 I; ii ... -- .... ____

NCYFT: 14 1.''1I .0 A

3 1,I 1 .

1...1.1 i 7 2 9. 82I

2. S - ." ,2
3. DIX

L~~~~ fl2 'jo o ..___

NOTE 1 '.," -:f. rl: V~ r') ; ,,l ,, ::'4



Im

TABLE XIII (cont'd)
COCORDE SPECIAL CONDITION$ - LANDIX. REQ'IRDM EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNWAY SLOPE- -. 0034 RUI.WAY CONDITION - WET

SUIHARY OF (RO 'D E ICLE DATA

DATE kt.~~E. TIME TIME AVG. WIATER DEPTH !,- KIDD DV 4ILES WIND WI DI DBV

ICLE ON OFF LEFT CEN- IGT MTER SDR TRAI- DIR VEL. SDR
73 T Er 1 LER DEC. KTS. 2

- 25 WD 12 30.6 .050 .07) .076
17 X4 1234 1236..,8
17 S1KIDD 1234 1236 .524
17 DBV 1235 1237 2.65
17 ILES 1236 1238 .372

.012 A/C 1241 1242 175 7

26 D 4 .01 .022)_
is K4 41243 1243 4f
=11 DD 123 11246 - .580 l- -1 .,1 . 4 6i

1~DBV 1l244 .1247 __

18 ILES 1245 11247 .397
27 WD 12 ,7.6 1.008 .016 .016 -

11 A.KER 1448 .1502 -

29 WD !4 I 56 h.065 .081 .077

20 IM 1501 1504 .2541

12C KIDD 1501 1504 1 1 - -20 -
20 oB', 1502 1504 l 2. 6 3

.ILLS 1505 .... .351 4.17.1 A/C 11508 1509[ 140 5

30 WD 1s 1 .011 .017 .021 i

21 %V 1510 1513 - --.328

21 KIDD 1510 1513 1 ' .582

21 L_BV 1511 151" 2.44
21 ILES 1512 1314 - - .389
31 WO 13 15 .009 .015 ..014

N IE: 1. -,u3 v% IY3'A,; AT 40 ,P]i.

2.SKII)OMTs E"t r:: ,\ 40 M.'.
3.1)1V :; i I'O: 6 Mi P . "TO S* Oi'.
4.ILKS iiA]1.:< %.Al 'iXS Alli. A.J{GAu:

I )m h'5 10 0 Ktr(Q'S.



TABLE XIII (cont'i)

CONCORDE SPECIAL CON.!TIONS - IA'DINC, RE t'IRE ... EVAL'AT ION TESTS

AIRPORT: ROSWELL, N.M. RL'IWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNWAY SLOPE= -. 0334 RUNWAY COI)ITION - WET

SUMMARY OF (.RtAND VEI1ICLE DATA

DATE RUN VA-ER DPTH Kl. IKIDD- DBV hILES WIND WIND DRV

ICLE ON OFLEFT ICEN- RIGHT N4ETER E SDR rRAI- DIR. VEL. SDR
1'.,73 l ER _ .. .. LER DE(. Krs. 12
10/17 12 TA.KEF 1315 1529 I

32 I 15 2- .02 .075] .077 i

22 ISKIDD I1528 v151t .466
22 DBV !529 1532 2.54
22 L4LTFS 153u 1532 J I I1.352

.- :2 A/C 1534 1535 1 . .

33 15 11 3

_!_w_53 .3221
2 -_ _ _ _ _ I ,' I F, o . .5 30

23 1 I S  1 3,# ; " 20

3-t

3 5 T It 4 1 (IN o)t~07 o__

3, iSKD:! 1 -5! ' .24.
f 23 'ab( i.!8,3__- i _ T

,- ~ ,7 1 ____ _.__6

, l .. 7..

2 1 D In 2.63 ' ._- . I ' , I 7 i9 .343

u, ,0 ( --

16 _ .1 wl) .522

6' 0B" tlA ' ),, 2. 59

f"' !f - !I o , 377
N01 "1: ' , I I .- _

t i LES I ___ I v!. A' L

2O7) 1.? - ' Ih , V1. i'F___A__ 'Ii .3 h 52f- - - -

_.____,__ IRl' ,l _ _ _iif. i",0 iiiiii' . -.

I. ,; . l" . (! d..~ __"__ ,,__. A_. ___

F27O lh', it) b) *, 1 -"-

1 79



TABLE XILL (Cont!l)

CONCORDE SPECIAL CONDITIONS - LADING RENUREEIENT EVALUATIO11 TZSTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEE
AIRCRAfT: B-737 RUNWAY SLOPEw -. 0034 RUNWAY CONDITION - WET

SUMMARY OF GROUNID VEHICLE DATA

DATE RUN VEH- TIf!T TI!ME AVG. WATER DEPTH I-z- SKIDD- DBV MILES WID WIND bI

ICLE ON OFF LEFT CEN- IGHT METER . r sDR rRAI- DIR. VEL. SDR
1471 TER- r F w LER DEG. KTS. 2
10117 It r_%KFR I t ,rik Iln~

38 WD 16 17 .060 .074 .075 -

2 6 X4 1619 1622 . .280 -.

- 3KWD 169 1622 - -. 470-
- 2 DBV 1621 1623 2. 56

26,ILES 1b22 1623 .347

.015 A/C 1625 1626 1I
39 14D 16 27 .018 .021 .020Z27 %L 1628 1630 ] .326
27;KIDD j 16"8 1630 .5-1 * -

27,DBV 11629 1632 1 "2.49ZI IL ji)( i .409
406fLJ) 3...3 163 1 .015 .020 - - -""

! O l l s i r , - . - - -t - : - , , -, ,' " '
10/19 NK1FR 10-9

1 =WD 10 28 .057, .076 .072 -.. ...-
I V 11035 1037 --

! KIDD 1035 1037

I ri EW 1037- 1038 -. -*-

S.030 AC '1038 1039 _ - -'' . . -

2  10 10 1I 1.013 .013 .021
- 1 -0 4I0 1946 4 - .3 --

2";IMDID 11044 1046 1 .602

32W 41 0 f47 ?0]) .l12 ILES !1046 1047 j .385

II- 11 WD p- 47 .1 -0.1

NOTE: I.,XR'-f'i'L( VALUFS AT 'o . *A/C too close. (,round Vehicle
2 . SKI " ':, , 0 ! Data No! Rupresentative

3.DBV D):; . f:' ', ,,P :,. TO :' Cd'.
4.JULEFS , ;, A r. AVI;A;E

FIOh 8*) 1 0 0 t'f,



TABLE XILi (coatd)

CON6CORDE SPECIAL CM'9ITIONS - LANDINC REO I'REMENT EVALVATION TESTS

AIRP T: ROSWELL, N.M. RUWAY: 03 StRFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RULWAY SLOPE- -. 0034 RUNWAY CONDITION - WET

SUIMARY OF GROtl.'D VEHICLE DATA

DATE RUN 'J131- T1I1E TI AVG. WATER DEPTH NUf- KIDD DBV MILES WIND. WIND DIV
ICLE ION' 0FF LEFT JCEl- RIGHT HETER SDR TRAY- DIR. VEL. SDR

1973r 1 'l LER DEc. KTS. 2
I 0/18 ..... 2. 'AWqK 1048 UIU0..

4 D O 10 56 ..055 .074 .069
3 H1 1102 1105 -. 306
3 IDD 1102 1105 .494
3 DBV 1103 1106 - - .5

3 'ILES 1104 1106 .367
.U33 A/C 1106 No Step _ 090 2

5 1D 1 11 08 .016 .019 .O17
4 1M 1 09 1111 .33o0
4 KIDD 1I09 1111 .552.

4 DBV 1110 1112 .4i .4
4 ILES 1111 1112 ____ ..- .391 -

6 H 11 14 .012 .014 O I l

3 ANKER 1120 - I. II
7 -D 11 20 _0 1 1nf ,.,

5 .. 3 7 .... V1 -3 -3-

5 KIDD 1134 1137 _ .496
5 DBV 13 3 11 i_6 2.54

5 ILES H136 8
.035.1 A/C 11139 1N- -rnn 1 .a 1
S8 W 11 40 .012 .ln.~....a!9 .-.- -

6 MIl 1140 1143 .370 -...

6 ;KIDD 1140 1143 .548 -

6 DBV 1142 1144 2.46

6 ILES 1143 1145 _ .. -31

9 t~) 11 44 Wra _) (11 nI
-, l 4 I 1  Li - -

NOTE: 1.='-MN.'.TR VALUES AT 40 'flil.
2.SKII)D0)1:iER 1'Al": l'S r l. ;

3.DBV S Pl n'OM o MPt. TO 3iGP.
4.MILES "IRAILEIC ",\.L;f;, A: A,.;-A(;i

I ')% 85 TO 0 E::OfS.

L



TABLE XIII Iuo'1

CONCORDE SPECIAL CONDITIONS - LND INC REMLQVEIIENT E 'ALUATION TESTS

AIRPORT: ROSWELL, N.M. U-MAY: 03 SURFACE: COMMETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNIAY SLOPE- -. 0034 RUNWAY CONDITION - WET

SUMMARY OF CROtTED VEHICLE DATA V

DATE RUN VEl- TII':E TIME AVG. WATER DEPTH 2!' KIDD DBV HILES WIND WIND bsv

ICLE Or LEFT CE- tAN E T SDR M AI- DIR. VEL. Sil
19 TElr #1 LER DEC. XTS. #2

10 WD 11 55 .052 .070 .071 1 4 EKD

-: 7 1200 1203 .304

7 DBV 1202 1204 I 2.67

7 hILES 1203 1204 -392
.831 A/C 1205 No Stop 1 120 5

11 WD 12 06 .014 .018 .021 '
8 K 1207 20-9 .3561 . --

8 IDD 1207 1209 .530 r
8 1)" 1!208 1210 2.43 - -

8 MILES 1209 1211 ,.411
12 tlD) 12 11 .012, .013 .o13 -

5 rANKER 1213 li28 I
13 WD 12 22 .052 .ohR -070

9 K4 1227 1229 .266.

9 SKIDD 1227 1229 .516 - -

9 DBV 1228 1231 - 12.61
9 ILES 1229 1231 .371

.033 A/C St1232 p SP 075 5

14 $D 12 32.5 1.0 1 .014 .017 -

10 1 1235 1238 .34610 SKIDD) 1235 1238 .548.t

10 DBV 1236 1239 ,2.40

10 I1LES 1237 1239 .413
is U11) ]2 38 .010 o010] .016

NOTE: V.,1-,mT,.3, VALVES AT !.0 1.
2.SKI!DO:,21L ,  VAI1';:S ,'T '. :'Pl!.
3.DBV SDI; FROM 00 * !"H. TO S1OP.
4 .MILES TR,.ILER '..'~ 'J APE A'vL.At,E

FROM 85 TO 0 K:4'S.

182

I,



TABLE XIII (cuuzlI.)

CO1NCM1DF SPrrIAL C(W.1)T1OnS - 111%DV R'RV~F4 M- VIALATION TESTS

AIRP(WT: ROSWIELL, X.I. RLIMAY: 03 SL'RFACE: CONcCRETE MEAN ELEV. 3666 FEET
AIRC.rr: B-737 RM'~AY SLOPEs -. 0034 RVSWAY COMITI0II - UE

StUMOFF .R 7(X*rX VEHICLE DATA

DAT RrM '.!V TE TME AV'G. WATER DEPT KIDD-JD!W M.l.ES WIN~D IwItD Dxv 1
ICEO .FL iCFV RT Elt SDR I'RAI- DIR.VE D

I I_ - -T -2-

D iI 26 fER L ~I1ER DEr. IT

1 KD . 013 .016 .02

17 ID ___.344._
Tl12 13- .3524 1

I -'~ ________ I__ M)__ 115 1 .534t12 ,~ i h7 1  
-.B I i~t 1130i - -

ADZ ~ U 1- 02m -(I)Ot 0'

NOTE: VALUES__ AT4-i'l

VAI-':I -l - - - :
3.5A .- iJ10. 0 Tl IU -,___L__P._

ILE Ts-li. _______ At---...-..--Ii- -

FRO 85______ _ 10. 0 -8-
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737 MIN GEAR TIRE NO iTS OF INERTIA

Disc weisht - 8.343 lbs

a 9 In
L - 283.75 - 41.0 - 242.75 in
T -3.62 dee

2~ 2Jo- Z - 0.92407 Ln-lbf-seSimlated worn tire

V- 210 lbs
Wo  8.343 lbs
R 9 inL =283.75 - 40.125 a 243.625 in
7 - 6.9 sec

+ 4 -) 87.54962 inolbfsee

J 86L62285 in- lbf-seec

Service worn tire

w = 195 lbs
Wo = 8.343 lbs
K =9 La
L 23.75 - 4 c.25 = 243.50 in
T 6.8 sec
J Jo = 79.22703 In-lbf-sec 2

J=:L 783296 .1fsc

1J = 8.31989 inlbf-sec2

I _A1= 10o6,1

186



'J UWIE xvil

5-737 AIDRhAI TIM MIST 1MUM

lest Surface 41 Testc Surface #2
-;RAKE CtCLE 1S 55 + BO M s crz STA 85 +

DATE & TEST Vc, V
RUN 1E0. TIRE KNOTS j tax ' sKT KNOTS ,"ar q..

4-4-74-1 s-

4-4-74-2 WORli - - -
4-5-74-1 - - - 105,9 .126 .035
4-9-74.- 105 .130 .069 102 .110 .034
4-10-74-2 80 .179 .071 76 .194 .047
4-10-74-2 64 .193 .070/.Oi 60 .216 .060/.072
4-10-74-3 40.8 .371 .163/.153 39.2 .391 .126
4-10-74-4 15.9 .652 .294 14.4 .459 .265/.239
4-10-74-5 7.4 .718 .415/.396 5.4 .687 .350

4-11-74-1 SERVICE
4-12-74-2 WN 82.9 .261 .103 103.5 .150 .059
4-12-74-3 111.0 .333 .064/.087 78.7 .265 .066/.083
4-12-74-4 65.4 .417 .161/.142 107.0 MNP/.348 .060/.032
4-12-74-5 42.0 .577 .206/.218 57.8 .320 .095
4-12-74-5 25.6 .651 0.280 37.9 .473 .169/.162
4-12-74-: 6 .77 - 23.7 .586 .262
4-15-74-1 94.7 .246 .076/.U78 6 .74 .38

90.5 .137 .072/.066
FAIRED CURVE SIN. 100 .135 .065
VALUES WORIN 80 .17 .075

60 .23 .095
40 .38 .14
20 .60 .265
5 .75 .45

SERVICE 100 .17 .08
WORN 80 .30 .108

60 .43 .16
40 .56 .23
20 .69 .315
5 .78 -

187
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TABLE XIX

SUMMguY OF AIRCRAT/DBV MTA
OBTAINED AT DATES AND/OR PLAC
OTHER THAN ROSWELL, N.M. DURING
OCTOBER 1973 - L-101 & B-737

Aircraft Location Date kr.SDR DBV SDR Source/emks
L-1011 Boeing Field 1972 1.43 1.78 LR-25083 & BY

Phone From1.56 1.84 Lockheed 12/19/73.

1.53 1.77 Flaps 42

1.70 1.79

1.74 1.67

B-737 Boeing Field - 1.45 1.63 Boeing

Roswell, N.1. 2/73 1.97 2.02 Flaps 40

2.08 2.11

2.03 1.98

189
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F!
Appendix If- Co.orde Special Conditions Landiv& ecule

The Concorde ipecial Conditions applicable to the Landing Requirement are

-hown below for reference purposes.

F-15 Landing.

in lieu of the requirements in I 25.125 the following apply:

(a) Reference landing distances established under Special Flight
Condition F-17, and scheduled landing runway lengths established under
Special Flight Condition F-18, mst be determined -

(1) Foi all weights, altitudes, and ambient temperaturi s within

the operational limits established by the applicant for the

airplane;

(2) With all engines operating, and with one engine inoperative,
in the configuration selected by the applicanL for landing in
each such condition;

(3) With reference landing approach speeds established in
accordance with Special Flight Conditions F-16; and

(4) For smooth hard-surface runways with surface friction
characteristics corresponding with established wet/dry stopping
distance ratios of I to 4 ii&L!usiv. At :he option of the appli-
cant, data may be presented for ad-litional runway surface types
and conditions that can be defined ard identified sufficiently
to enable operation of the airplane in accordance with applicable
limitations, and for which compatibility with the airplane has
been established in accordance with Special Flight Condition F-45.

(b) The reference approach path angle must be selected by the appli-

cant and may not exceed 2.5 degrees.

(c) The height for initiation of the landing flare maneuver must be

stlectcd by the applicant as a height above the landing surface from which
satisfactory flare and landing can be demonstrated in compliance with the

provisions of paragraph (d) of this Special Condition.

(d) Landings made for determining compliance with any landing require~ment

-iay not require exceptional piiotin) skiLl, strength, or alertness. Unless

otherwise prescribed, changes in configuration, speed, and thrust, and the

utilization of deceleration devices, must be made in accordance with proced-

ures established by the applicant for operation in service. Such procedures

muist comply with the applicable requirements of 6 25.101 and, for purpose of

determining lan in distances, must include the appropriate time delays pre-

scribed in a 25.101(h)(3). In addition -

(1) The I-andings must be conducted on a representative smooth
hard-surface dry runway, and on a hard-surface wet runway with
surface friction characteristics corresponding to an established
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w-t/dry stopping distanct ratio apIroxima:ing 2.0.

(2) The landing must be pret--ded by a S teady approach, at the
approach pach -adjl- and landiay approach specd prescribed for the
particular dem onsrration, down to a height not reater than the
h-is.,ht sclicted :or initiation of th- landin, flare, or 50 feet
above the landii surface, whichever is higher, usin6 a visual or
inscr-ent lLde slope syste. fcr apprAch anvle reference. After
reachin. Lne selectej flare hei!ht or 50 feet above tie landin,
• ucface, whichever is hi.her, the fli-ht path .v :nt intentionally
be :2ade steeper than the approach path an-le prescribed for the
ce Stsatjon.

k3) Ila landinb MrusL b.- made without excs sive vertical accelera-
tion, without LX,vbV, Lildt-nc, Lu bounce, iove Ov-r, or 1-round
loop, and "aa.iL b, consist-ntly repruduLiblu usin,. normal pilotin?,
Skill. In aJdition - I

(i) "Iht. landing i tart: maneuver must be p-rlormt-d in the
mann-r Lstablished by Lte applicant lor operation in service;

(ii) Ti nuraal O'rus-L-manageimnt tccuniquvs tetablished by
the applicant for opt-ration in service must be uLilizt-d and
may not permit torward thrust to be increased by Lae ilight.

crew alter descending to the SelLtt-d 1lart height or to
0 ie-t above the landing surlace, whichevr is higher; and

(iii) Tht rate-ol-sinic at touchdown ay not ,xc ted 3 fect per
second.

(4) Thrust revrsvrs and aerodynamic rctardation devices may,
to thc extent prescribed in subparagraphs (5), (6) and (7) of this
paragraph, be used in accordanct- with procedures established by
tt, applicant for operation in service, if they -

(i) Aru shown to be safe and reliable;

(ii) Are shown to be capable of being usd so that consistent
results can be expected for operation in service without re-
quiring exceptional skill, attention, or alertness on the
part (t the flight crew; and

(iii) Ar. such that ht airplan, is cont-ollable under the most
untavorablv condition. for operation in scrvice using normal
piloting skill.

(5) Lf thrust reversers ar used to decelerate the airplane, the
following a)ply:

I



() The maximm reverse thrust that may be used on any
engine may not exceed that with which satisfactory directional
coitrol is demonstrated in accordance with Special Fnigbt
Condition F-34(e).

(U) The .otal amouut of reverse thrust that may be used for
the purpose of establishing the all-engine and the one-engine.-
inoperative reference landing distances and scheduled ladirl
runway lengths may not exceed -

(a) That determined in accordance with the provisioni
of subdivision (i) of this subparagraph, and

(b) That available after a thrust reverser failure on
an operating engine provided that the failure of a
thrust reverser is the most critical single fail ure of
a deceleration device -r system for which failure is not
shown to be extremely q.: r,,able.

(iii) If reverse thrust varies with altitude or ambient
temperature, the effects of such variations on stopping
distance must be established.

(6) Deceleration devices, including wheel brakes, which are not

autc-aatically actuated may not be actuated prior to derotation and
toutnJowf of the nose wheel unless the procedure is show to be
saf, under all landing conditions expected in operations in service,
and to provide consistent results without use of exceptiomi
pilotia6 skill.

(7) The pressures of the wheel braking systems may not exceed
those specified by th- brake manufacturer, and the brakes may not
be used so as to cause excessive wear of brakes or tires. In
addition, retardation due to wheel braking may not exceed that
obtainable with tires representative of 'the most unfavorable
tread design and state of wear intended for operation in service.

() Reference landing distance data and scheduled landing runway
hn~th dta mut include correction factors for the airplane -I

(1) For runways with established et/dry stopping distance
ratios of 1 to 4 inclusive, and

(2) ior wind, corresponding to not more than 50 percent of the
nominal wind component along the landing path opposite to the
direction of landing, and not less than 150 percent of the nominal
u'nd component along the landing path in the direction of landing.
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F-16 Landina AProach S eds.

Reference landing approach speed(s) for approach with all engines operating,
and with one engine inoperative, in the conflguratimo appropriate to each
such condition, must be established in accordance with the following:

(a) All engines operating. The all-engines-operating reference landing
approach speed, VREF, must be selected by the applicant and must provide
sufficient controllability, maneuverability, and performance, under all
normal operating conditions, to enable the landing to be safely completed in
accordaace with the provisions of Special Flight Condition F-15(d)(3), and
safely discontinued at any point on the approach path prior to initiating
the landing flare maneuver. In addition, VREF W'v not be less than -

(1) 1.3 VHM[ , or 1.2i V14IN if the airplane has an operating auto-
matic speed control system for approach and landing that will
maintain airspeLd within +5 knots of the selected approach speed
under realistic L'uviromntLal conditions equivalent to the wind
shear and gusts prescribed in Advisory Circular 20.57A. Short term
airspeed fluctuations associated with gusts may be disregarded.

(2) 1.05 VNML, deterr.ined in accordance with Special Flight
Condition F-22(c);

(3) A speed at which compliance is shown with the landing
configuration climb requirement of Special Flight Condition F-Il;

(4) A speed at which compliance is shown with Special Flight
Conditions F-4(c); or

(5) VREF used to show compliance with Special Flight Condition
F-37(a)(1) and (b)(1).

(b) One engine inoperative. The ,e-enginu-inoperative reference
l~A,.I, appcoaci , d, Vj . 1, u.t b. slecteJ by tae applicant and muu,
pruv.-. sufficient controllability, maneuverabxlity, and performance, under
all norrmal operating conditions, to unable the landing to be safely completed
in acco.-Jance witn2 Special Flight Condition F-15(d)(3), and to unable the
approach to be safely discontinued with on!-engine-inoperative at any point
on tftn approacn path prior to initiating the landing flare maneuver, and
sately continued to a safe landing in the event of failure of a second critical
engine. In addition, VRtF-1, may not be less than -

(I) VREF;

(2) VMCL-2 determined in accordanct wi,., Special Flight Condition
F-22(d);
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(3) A speed at which compliance is shom with the one-egie-

inoperative climb requirements of Special Flight Comditit F-12(d);

(4) A speed at which compliance is show with the two-egines-
inoperative conttnued-approach requirements of Special Flight
Condition F-13;

(5) A speed at which compliance is shwn with the requirements of
Special Flight Condition V-4(c); or

(6) V1EF. 1 used to show compliance withi Special Flight Condition
F-37(a)(2) and (b)(2).

F-l7 Reference Landing !istances.

(a) The reference landing distances must be established as the sum of
the air segment, the transition segment, and the stopping segment '!.re -

(IN The air segment is the horizontal distance from the point at
which the lowest part of the airplane is 50 feet above the landing
surface when the airplane is on the approach path, to the point of
initial contact with the landing surface;

(2) The transition segment begins at the end of the air segment,
and is the distance traversed to the point of initial application

of any dec .ration device following touchdown; and

(3) The stopping segment begins at the end of the transition
segment, and is the distance necessary to bring the airplane to a
complete stop, with the failure conditions specified in subparagraph
(c) of this Special Condition, measured to the most forward part
of the airplane.

(b) In determining the reference landing distances compliance must
be shown with Special Flight Condition F-15(d), and the following:

(1) The approach path angle must equal the reference approach

path angle.

k2) For the all-engine-operating landings, the speed at initiation

of the landing flare maneuver must not be lss than the reference

landing approach speed, VREF, established in accordance with

Special Flight Condition F-16(a).

(3) For the one-engine-inoperative landings, the speed at initittion

of the landing flare maneuver must not be less than the one-engine-
inoperative reference landing approach speed, VREF.1, established
in accordance with Special Flight Condition F-16(b).
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() The length of the stopping *Swat mste be established

(1) For the all-etine-operatia landings with the a= t critical
r sigle failure of a decelerai im device or system, the failure

of which is not shmm to be extremly lmprdbale; and

(2) For the oueeaglue-inoperative landings with the most critical
single failure of a deceleratim device or system that remains
operative after shut dom of the mot critical engine ftd for
which failure is not sharm to be extremely improbable.

F-lS Schedl e ading BMW Letutba.

(a) Scheduled landing runway lengths must be based an the reference
landing distances determined in accordance with Special night Condition
F-17, increased in length by the factors prescribed in subparagrapbs (a)(I)
and (a)(2) of this Special Condition.

(1) The reference landing distances must be incteased in lengtb
by the distance increments showm to result from deviations in
landing approach speed to VREF + 10 knots for all-engine landings,
and to VREF.1 + 5 knots for one-engine-inoperative landings, with
the approach path angle equal to one degree less than the reference
approach path angle, or two degrees greater than the reference
approach path angle if the latter angular deviation results in.
longer scheduled landing runway lengths, and

(2) For all-engine operating landings, the scopping segment of
the landing distance established under subparagraph (a)(1) of
this Special Condition must be increased in length by 15 percent.

(b) In landing demonstrations made to show compliance with the provisions
of this Special Condition, the speed reduction(s) betwen Initiation of the
landing flare maneuver and initial contact with the landing surface any not be
less than the speed reduction(s) associated with the air segment of the
corresponding reference landing distance. In addition, during the traisition
segment, the time delays and the derotatlon technique in terms of control
inputs, must be the same as those used in establishing the transition
segment of the corresponding reference landing distance.

F-20 Longitudinal Control.

In addition to the requirements in § 25.145 the following apply:

The airplane must have sufficient maneuvering capability, in smooth and
turbulent air and in turning muneuvers, to attain the positive and negative
incremental acceleration values (delta g relative to unaccelerated flight)
specifiei in the following subparagraphs, with the critical centers of gravity
and weights, and the airplane trimmed for the initial flight conditions
specified.
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(e) . 0.5g with the schedule approach speeds with an approau..,
path angle of 3 degrees and with the appropriate landing coafigurations ftu
all-erines-operatLg and for one-engine-inoperative.

-33 Croumd MdUlm - lnitwlIl Stailit, g Control.

In lieu of the requirements in 25.231, the following apply:

There may be no uncontrollable longitudinal stability chbsracteristics during
takeoff or landing, or when rebound occurs during these maneuvers. The
cotrollbility must be precise and without large discoatinuities that may
result in rapid changes in heading or in turn capability. In add tion - j

(a) Wheel brakes must operate smoothly and may not cause any idue
tendemy to nose over;

(b) At touchdown speeds of at least 10 knots lowr than the toucbdown
speeds established for operation in service, and at the most forward c.g,
it must be possible to lower the nose smoothly to the runway surface after
touchdown without encountering either excessive loads or rebound;

(c) Application of aer r--.c deceleration devices ay not cause
longitudinal pitching that c&r .ot be readily arrested;

(d) Satisfactory procedures mst be established for the use of
aerodynamic deceleration devices during landing, including landings with
one and two engines inoperative; and

(e) Unless their failure can be shown to be extremely remote, the

effects of partial and full failure of aerodynamic deceleration devices
on ground controllability must be determined for all reasonably expected
environmental conditions.

F-34 Ground Handling - Directional Stability and Control,.

In lieu of the requirements in 5 25.233, the following apply:

There may be no uncontrollable directional stability characteristics during
takeoff or landing, or when rebound occurs during these maneuvers. The
controllability must be precise and without large discontinuities that may

result in rapid changes in heading or in turning capability. In addition -

(a) There may be no uncontrollable ground looping tendencies up to the
maximum demonstrated crosswind component established under Special Flight
Condition F-35.

(b) The airplane must be satisfactorily controllable, without exceptional
..-. piloting skill or alertness, in landings at landing speeds established for

operation in service and with all engines operating at minimum available
thrust, without using brakes or engine thrust to maintain a straight path.

Page 205

*-~o,



Compliance with this paragtph mW be shalfs dWIs. th010 -S8sOpft
leadigSS With uIMIINIVI aVOLAilei theut Ohft are, inade is CaMJmcttO* Ith
other testse

(C) The aRLPlan Mist have MOeqatte dtsCtiesal Cattel

(1) During tadisg;

(2) Aftwever aero4ouic deceleration. devices are applied1

(3) During operations on rMWSy having the types 4d dqr1Ves
of roughnmess expected to be encountered in operationto service;
ad

(4.) During opt rations oft the types of rtmfWy surfaces expeCted to
be encountered in operatin service*

compliance with stuhparagraplis (1) =a (2)_ of this pararaph may be showt
du Ing taxing prior to takeoffs made In conjunction with other tests*

(d) If thrust reversers are used during landings to decelerate the
airplaae, sat"fafctory procedures must be established for their use with -

(1) All engines operating, and

(2) One engine inoperative,

(e) Using the procedures in paragraph (d) of this Special Conditions
satisfactory directional control must be demonstrated without excessive
lateral deviation following a failure of the critical thrust reverser at
the most critical point during landing with-

(1) The landings made on a wet runway having surface friction
characteristics corresponding to an established wet/dry stopping
distance ratio approximating 2.0s in a crosswind with a 90-degree
component of not less than 10 knots from the unfavorable direction,
and corresponding headwind component not exceeding 10 knots;

(2) The rudder control forces not exceeding 150 pounds;

(3) Directional control maintained by the use of primary aero-
dynamic controls and rudder pedal nose-wheel steering, if appli-
cable, and without differential braking;

(4) The most unfavorable configuration selected for landing;

(5) The most unfavorable center of gravity;

(6) Any weight within the range of weights scheduled for landing;
and

Page 206(

A



(7) Accoutability for the effects of reverse tbeust variations
an controllability idiom reverse thrust varies with altitude or
amient te&rture.

(f) If reverse thrust varies vith altitmde or amient tease
00 eoffects of such variations an controllability mut be established.

-ti lieu of the requirements in 1 25.237, the following apply:

> (a) A 90-degree cross component of wind velocity, shova to be safe
' *r takeoff and landing ondry runways. must be established at the mast
critical weights. The niuttam demonstrated crosswind component may not be
less than 25 knots measured at a height of 32,8 feet (2.0 meters) above the

tmysurface, or alternatively, not less than 27 knots measured at a
j height of 50 feet above the runmmy surface.

(b) The approximate variation in the mximm permissible 90degree
or6as component of wind velocity established in accordance with paragraph
()of this Special Flight Condition must be established for met and icy

rummuy* by demonstration on runways having established wet/dry stopping
distance ratios of

(1) 1 through 4; or

(2) Approximately 2, and extrapolating by any suitable method
for greater established wet/dry stopping distance ratios dap to
4.*0.

F-37 Low-Speed Characteristics.

At the maximum forward c.g. limit, it must be possible to safely land the
airplane in accordance with the provisions of Special Flight Condition
F-15(d)(3)(i) and (ii), using -

(a) An approach path angle of 3.0 degrees, with -

(P All engines operating at an approach speed not greater than
O.9VREF, or VREF minus 10 knots if the automatic speed control
provision of Special Flight Condition F-16(a)kl) is applicable;
and

(2) One-engine-inoperative at an approach speed not greater than
0.95 VREF..I; and

'b) An approach path angle not less than 6.0 degrees, with
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(1) Al engines operating at an approach speed equal to VREF; and

(2) One engine inoperative at an approach speed equal to VREF.l.

F-48 Performance Information.

In lieu of the requirements in h 25.1bi(c), the following apply:

The Airplane Flight Manual must contain a summary of the performance informa-
tion computed in showing compliance with applicable provisions of Part 25
and these Special Conditions, together with descriptions of the airplane
contiguration and operating conditions applicable to such information,
including the following:

(a) Performance Data.

(4) Landing. The following data must be presented for the vari-
abl-s prescribed in subparagraphs (a)(1) and (a)(4) of Special Flight
Condition F-15, and, in addition, must be presented for the range
of weights between maximum landing and maximum takeoff weights
(determined by extrapolation):

(i) Reference landing approach speeds as prescribed in
Special Flight Condition F-16;

(ii) Reference landing distances as prescribed in Spcial Flight
Condition F-17;

(iii) Scheduled landing runway lengths as prescribed in
Spccial Flight Condition F-18;

(iv) Ref..rcncv landing distances, with all engines operating
and with one engine inoperative, using all deceleration
devices except thrust reversers;

(v) Reference landing distances, with all engines operating,
using all deceleration dcvices e~xcept wheel brakes;

(vi) liight for initiation of the landing flare associated
with the r,_fcrLn1CV landing distance, as prescribed in
Special Flight Condition F-15(c); and

(vii) fhi maxiiur reverst, thrust used for determining the
rcfvrcnct laading distances and scheduled landing runway
length,, dteti,,incd in accordance with Special Flight
Condit ion i -15(d)(5).
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